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INDAZOLE DERIVATIVES AND THEIR USE AS INHIBITORS OF PHOSPHODIESTERASE (PDE) 
5 TYPE IV AND THE PRODUCTION OF TUMOR NECROSIS FACTOR (TNF) 

This invention relates to novel indazole analogs. The compounds are selective 

inhibitors of phosphodiesterase (PDE) type IV and the production of tumor necrosis 

factor (TNF), and as such are useful in the treatment of asthma, arthritis, bronchitis, 

chronic obstructive airway disease, psoriasis, allergic rhinitis, dermatitis, and other 

1 0 inflammatory diseases, central nervous system disorders such as depression and multi- 
infarct dementia, AIDS, septic shock and other diseases involving the production of 
TNF. This invention also relates to a method of using such compounds in the 
treatment of the foregoing diseases in mammals, especially humans, and to 
pharmaceutical compositions containing such compounds. 

15 The following co-pending United States provisional patent applications also 

discJose and claim indazole derivatives that are selective inhibitors of PDE type IV and 
the production of TNF: United States provisional application number 60/021,072, filed 
June 27, 1996; United States provisional application number 60/020,385, filed June 25, 
1996; and United States provisional application number 60/016,861, filed May 3, 1996. 

20 The foregoing co-pending United States provisional patent applications are incoiporated 
herein by reference in their entirety. 

Since the recognition that cyclic adenosine phosphate (AMP) is an intracellular 
second messenger (E.W. Sutherland, and T. W. Rail, Pharmacol, Rev.. 12, 265, 
(1960)), inhibition of the phosphodiesterases has been a target for modulation and, 

25 accordingly, therapeutic intervention in a range of disease processes. More recently, 
distinct classes of PDE have been recognized (J. A. Beavo ei al., Trends in Pharm. Sci. 
(BPS), 11, 150, (1990)), and their selective inhibition has led to improved drug therapy 
(C. D. Nicholson, M. S. Hahid, TIPS, 12. 19, (1991)). More particularly, it has been 
recognized that inhibition of PDE type IV can lead to inhibition of inflammatory mediator 

30 release (M. W. Verghese fij fiL J. Mol. Cell Cardiol.. 12 (Suppl. II), S 61, (1989)) and 
airway smooth muscle relaxation (T.J. Torphy in "Directions for New Anti-Asthma 
Drugs,* eds S.R. O'Donnett and C. G. A. Persson, 1988, 37 BirWiauser-Vertag). Thus, 
compounds that inhibit PDE type IV, but which have poor activity against other PDE 
types, would inhibit the release of inflammatory mediators and relax airway smooth 

35 muscle without causing cardiovascular effects or antiplatelet effects. It has also been 
disclosed that PDE IV inhibitors are useful in the treatment of diabetes insipidus 
(Kidney Int. 37:362, 1990; Kidney Int 35:494) and central nervous system disorders 
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such as depression and muKi-infarct dementia (PCT international application WO 
92/19594 (published November 12, 1992)). 

TNF is recognized to be involved in many infectious and auto-immune diseases 
(W. Friers. Fed, of Euro. Bio. Soc. (FEBS) Letters. 285. 199. (1991)). Furthermore, it 
has been shown that TNF is the prime mediator of the inflammatory response seen in 
sepsis and septic shock (C. E. Spooner ej §1. Clinical Immunology and 
Immunopathotogy, 62. S11, (1992)). 



and to pharmaceuticalty acceptable salts thereof, wherein: 

R is H. C,-C, alkyl, -(CHJJ5 to 10 membered heterocydyl) wherein m is 0 to 
2, (C.-C, alkoxy^-C, alkyl, Cj-C, alkenyl, or -(Z 1 ) k (Z J ) e (C,-C w aryQ wherein b and c 
are independently 0 or 1, Z, is C,-C, alkyiene or C,-C. aBcenyiene, and Z, is O, S. SO„ 
or NR W , and wherein said R groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of halo, hydroxy. C,-C, alkyl, Cj-C, 
alkenyl. C t -C, alkoxy, trifluoromethyl. nitre. -COj^, •C(0)NR a R 1 ,. -NR„R„ and 

-so a NR ia R ia ; 

Ri b H. C,-C, aBcyl. C,-C, alkenyl. or phenyl, wherein said alkyl. afcenyl and 
phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl, trifcx>romethyt, and halo; 

R, i« R».. -C(0)NR ia (CHR ia ).C(0)NR ia O(CH a ),(C.-C w aryl), 
-C(=NR aa )NH(CH a ),(C,-C„ aryl), -C(0)NR,(CHR, a ).C(0)NR ia (CH a ),OR„. 
-QO)NR ia (CHR ia ) 1 .S(C 1 -C 4 alkyl), -^"NOCtORjJR^ -CR 11 R t ,CHR a ,NR t SO a (CH I ) p A, 
^R n R M CHR a ,NR t P(OXOR ia )C(OXC,-C 4 alkyO.^ViR«CHR a ^R a P(OXC 1 -C 4 alkoxy) l . 
•Zj-R,, or -<CR 1T R ii ) w NR t (C(0)) < R 10 wherein p is 0 to 2, m is 1 to 6, and q is 1 or 2; 



Summary of the Invention 
The present invention relates to compounds of the formula I 




I 
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wherein in said formulas (laMli). the structures of formulas (10 and (Ig) are 
attached to formula I at carbons 5, 6, or 7 of said formulas (If) and (Ig), the dashed line 
in formulas (Ic) and (Id) indicates a single bond or double bond, except R, is absent in 
formulas (Ic) and (Id) where said dashed line indicates a double bond, n is 0 to 2, p is 
5 0 to 6, and m is 0 or 1; 

R, is -C(O)N(CHJ(00HJ or -(CH^OH wherein n is 0 to 4; 

R 4 and R, are independently selected from the group consisting of H, ethyl, 
-CO,H and -C(0)NHOH; 

R, is H. cyano. hydroxy, C,-C, alkyl, C,-C, alkoxy, -OC(0)(C,-C 4 alkyi) or • 
10 OC(0)(C,-C 10 aryl); 

R 7 is C,-C t0 aryl or 5 to 10 membered heterocydyl. wherein said R 7 groups are 
optionally substituted by 1 to 3 substituents independently selected from halo, 
trifluoromethyl, cyano, nitro, -COjR^, C,-C 4 alkoxy, -OC(OXC,-C 4 alkyO. -NR^CfOXC,- 
C 4 alkyl), -C(0)NH* -C(0)NHOH. -0(0)0(0,-0, alkyi), C,-C 4 alkyt. -S^R,, wherein 
15 n is 0 to 2. benzoyl, -NR^R^, -OR^, C,-C, alkanoyt, -Y 1 -(C,-C X , aryl), -C(O)O(C,-C 10 
aryl). -NH(C,-O w aryl), -C(0)NH(C,-C w aryl). -C(O)NR 13 O(CH 3 ) a (0 ( -C HI an/) wherein n 
is 1 to 3, and -SOjNH(C,-C M aryl); 

R, Is H, 0,-C, alkyl, or •<CH 1 ).(C # -C M aryl) wherein n is 0 to 4; 

R, is H, -OR„, -(CH^A or<M&(CHJJ< wherein m is 0 to 2; 
20 R 10 is C,-C 4 alkyl. -OR„, -CR„R„OR 11 . •CR U R 19 NR U R 1 ,, 

-CR„(OR,^CR ll R 1 ,OR u . 2,2-dimethyl-1,3-dioxolan-4-yl, •NR t} 0(O)NR, 2 R 1 „ 
-S(CR«R U ).CH, wherein n is 0 to 5, -NR^CHJ^pyridyl) wherein q it 0 or 1. -P(OXC r 
C 4 alkoxy),, •NR tt R a> -NR^OR^ -NR^NR,^,. •NR a CH 1 R M , -OCHjNR^OJR^. 
-OCHjC^NR^,. -OCHRoO^OXC.-C, a*yt). •OOHR 12 C(OXC 1 -C, alkoxy), 
25 -CKCHJJ^,. or-NR u <CH a J B R 1t wherein m Is 0 to 2; 

R,, is H or A; 

each and R* is independently H or C,-C 4 afcyt; 
R^4 is methyl or phenyl; 
Ra is H. methyl, ethyl, or -CH,CH,OH; 
30 R* is H, methyl, ethyl. -CHjqOJNH,, or -CH,CH,OH; 

each R, 7 is independently H, hydroxy, cyano, halo, 0,-C, alkyl, 0,-C, alkoxy, 
-NRttRu. -0(0)0^ -0(0)^ -CH^RuR,,. -C-CR^, -CH/tRJR^, -CHjOR^ 
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-CfOJNR^R,,. -C(Y,)H. or -CHjNR^CCOCCOJNR^R,,, provided that when R 17 is 
hydroxy then R 14 is H or C,-C 4 alkyl; 

each R 1t is independently H. fluoro, cyano, or C,-C 4 alkyl, wherein said methyl 
is optionally substituted by 1 to 3 fluoro substituents; 

or R 17 and R 1t are taken together to form an oxo (=0) moiety; 

R„ is phenyl, naphthyl, pyrrolyl. furanyl, thienyl. oxazolyl. pyridinyt. pyrimidinyl, 
pyridazinyl. quinolinyl, isoquinolinyt, 5.6,7.8-tetrahydroquinolinyl, or 5.6,7,8- 
tetrahydroisoquinolinyl. wherein said R„ groups, except said phenyl, are optionally 
substituted by 1 to 3 R^ substituents, and wherein said phenyl R 1t group is optionally 
substituted by 1 to 3 substituents independently selected from Rg and R*; 



R„ is H, -ORjj, -NHR,,, -NHOH, -NHNHj, -<CH a ) (I Y,(pheny1) Of -{CHJ^yridyO 
wherein n is 0 to 4; 

Ra is H, C,-C t alkyl. -<CH 1 ),Y,(phenyl) or -(CH 1 X,Y,(pyridyl) wherein n is 0 to 4; 

each R» is independently halo, C,-C, alkyl, C,-C, alkoxy, C,-C, alkylenedioxy. 
bifkioromethyl, -NR tJ R 13 , nitro. -C^RJNR^ •C(0)NR ia R o C(0)R tt , -C(NOR u )R n . 
-C(NCN)NR tt R n . -C(NCN)SR 11 , <CHJJCH) wherein m is 0 to 3. hydroxy. -^OJR^ 
■C(OW y2 OR n . -C(0)NR t2 NR a R 1 ,, -OC(0)NR U R 0> -NR^OJR^ -Cp^ONR^ 
-CO^m. -SOjRtt. -SO^RaR^. •C(0)NR 1s R a , -NR^O,R^ or -NR 1J C{0)NR t jR tt ; 

each R,, is independently rnldazotyl, pyrazotyt, triazoiyi. tetrazolyl oxazolyl, 
isoxazotyl, oxadiazoryt, tMadtazolyl. thlazolyt oxazoftflnyt, thiazofidinyl. or kTwtazofcfinyl, 
wherein each of the foregoing R* substituents is optionally substituted by 1 to 3 Rg 
substituents; 

R» is -NR^R^, -NH(C,-C W aryt). C,-C, alkoxy, or C,-C,o arytoxy; 

Rm is H, C,-C, aJcyt or •<CH a X a Y 4 (phenyO wherein m is 0 to 4 and the phenyl 
moiety of said -(CH J ).Y 4 (phenyl) R, group is optionally substituted by halo, -ORq. C t - 
C, alkanoyloxy. C,-C, 0 aryloxy. •NR a R a , -NH(C t -C w aryl). or «NHC(OXC,.C 4 alkyl); 



R» is -0(0)^, -0(0)0(0^, -CfOJCOWOJR,, or 
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each R J7 is independently halo, -(CHj^NR^CfOJCHj wherein p is 1 to 5, nitro, 
cyano, -NR 12 R 1S , -C0 2 R 12 , OR,,, •C(Y,)NR u R a . -NR, 2 C(NCN)S(C,-C, alkyl), 
-NR„C(NCN)NR 13 R,j. -N^ONR,,^,, -NR, 2 C(0)C(0)NR, 2 R 1} , -C(=NR ia )NR, a R 1J( 
-S(0) m CH, wherein m is 0 to 2. -C^NRuJS^-C, alkyl), -NR 12 S0 2 (C,-C, alkyl). 
5 -OC(0)R 12 . -OCtONRuR,,, -NR ia SO J CF„ -NR 1l C(0)C(0)OR, J , -NR 12 C<0)R, 2 , 
-NR 12 C(0)OR, 2 , imidazolyl, thiazolyl, oxazolyl, pyrazolyl, triazolyl, or tetrazolyt; 

Ra, is H. fluoro. cyano, or C,-C 2 alkyl, wherein said alkyl is optionally substituted 
by 1 to 3 substituents independently selected from halo, -CfOJNR^R,,, and -C(0)OR 12 ; 

R„ is phenyl optionally substituted by 1 or 2 substituents independently selected 
10 from -NR^, nitro, halo. -OR^, -HHR* •NR 3e R M , and -0(0)0^; 

each Rjo and R,, is independently C,-C, alkyl or C 2 -C, alkenyl; 

R^ is pyridin-4-yl optionally substituted by 1 or 2 substituents independently 
selected from halo and C,-C 4 alkyl; 

each A is independently C,-C, alkyl, pyridyl, morpholinyl, piperidinyl, imidazolyl, 
15 thienyl, pyrimidyl, thiazolyl, triazolyl, quinofinyl, phenyl, or naphthyl, wherein the 
foregoing A groups are optionally substituted with 1 to 3 R^ substituents, or A is 
-<CHj),S(C,-C 4 alkyl) wherein q is 1 or 2; 

W is O, NOH, NNH* NOCHOCH,, or NNHC(0)CH,; 

Y,isOorS; 
20 Y, is O. NOH or H* 

Y, is a bond or -CH=CH-; 

Y«babond.O.S,or-NH-; 

Y, is O, NR^ NOR^ NCN, C{CH^ CR^NO,, CR^CCQJOR,* CR tt C(0)NR tl R w , 
C(CN)NO a . CtCNJCtOJOR,, or CiCNWOJNR^ and, 
25 Z, is -NR.,.. -(CHj).-. -CH^ONH-. -NHCH,C(OK -CHjCCYOCH,-. -CH=CH-, 

-C -C-. -CH(Y,H)-, -CHjCOTJ., -CVJCH,-, -Cd^CQf^ -CHjNRq-, -CH,-Y,-, 

-CO'ONR.tCHRJ.-, •NR,C(Y 1 XCHR t ,)t-, -NHCHj-, -^-CH,-. -SOCHr. -CHjSO-, 
-SOjCH,-, -CHjSO,-. •OCCYJ-. -N=N-. -NHSO,-, -SO/iH-. -C(YOC<Y,)NH-, -NHC(0)0-, 
-OC(0)NH- or -NHC(0)NH-. wherein in said Z, moieties nis0to4andmis1to3. 

30 
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The present invention also relates to compounds of the formula 



5 




and to pharmaceutical^ acceptable salts thereof, wherein R and R 1 are as 
10 defined above and X is -C(0)CJ. The compounds covered by the above formula are 
intermediates that are useful in the preparation of the compounds of formula I. 

Specific compounds of formula I include those wherein Rj is -Z,-R 7 wherein Z, 
is-COTONH-, -CffJJCH,-, -NHC0r,h -Y^H,-, -OC<Oh -CH=CH- ( or-CO^CT,)-, and 
R, is an optionally substituted aryl or heteroaryl group selected from phenyl, pyridyl, 
15 pyrazinyt, thienyl, pyrimkfmyt, 2,4^xopyrimidin-5-y1 l isoxazoiyt, isothiazotyl, 
pyridazinyt, and 1,2,4-triazbiyL More specifically, R 7 is substituted phenyl, 2,6-dihak>- 
substituted phenyl, or 3,5-dihak>-pyrid-4-yl. 

Other specific compounds of formula I include those wherein R^ b -2,-R 7 
wherein Z, is <^0)NH(CHJl- or -NHC^OXCHJ.-, wherein nis0or1.andR,is phenyl 
20 or pyridyl optionafly substituted by 1 to 3 substituents independently selected from halo, 
nitre, trifluoromethyl, -COfiH* methyl, methoxy, and -C^OJNH,. 

Other specific compounds of formula 1 include those wherein R, is «Z,-R, 
wherein Z, is -C(0)NH- and R, is phenyl or pyridyl optionally substituted by 1 to 3 
substituents independently selected from halo, C,-C 4 aHcyf , C,-C 4 alkoxy, cyano, carboxy 
25 and 00(0X0,-0, afcyl). 

Other specific compounds of formula I include those wherein R, is R* wherein 
Rtt is opbonaRy substituted pyrimkSnyt or optionaly substituted pyridazinyt. 

Other specific compounds of formula I include those wherein R, is a substituent 
of formula Oh) wherein R* is -C<0)R*, -0(0)0(0^, or 
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21 



/A 



wherein R* is OR n% -NHR», or -NHOH, and Ra is H, C,-C 3 akyl, benzyl or 
pyridylmethyL 

Other specific compounds of formula I include those wherein R, is phenyl 
1 0 substituted by R* wherein said R* is oxadiazolyt, thiadiazolyl or tetrazolyl wherein said 
R^ groups are optionally substituted by C,-C 2 alkyl, or wherein R, is phenyl substituted 
by cyanomethyl. hydroxy or formyt. 

Other specific compounds of formula I include those wherein R, is -Z,-R 7 
wherein Z, is -CCY^NH-, and R 7 is phenyl, pyrazinyt, pyrimidinyl, isoxazolyt, or pyridyl, 
15 wherein each of said R 7 groups is optionally substituted by 1 to 3 substituents 
independently selected from halo, methoxycarbonyl, trifluoromethyl, benzoyl, acetyl, 
dimethytamino, hydroxy, nitro, methyl, cyano, methytsulphonyt. and methytthio. 

Other specific compounds of formula I include those wherein R, is 
-C^NOC^OJRJRag wherein R» is amino and R* is H, C t -C, afcyt or ^CHjUpbenyf) 
20 wherein m is 1 to 4 and said phenyl moiety to optionally substituted by halo, hydroxy, 
acetoxy, amino or acetamido. 

Other specific compounds of formula I include those wherein Rj is 
-<CR 17 R tt LNR t (C(O))^ 10 wherein m to 2, q to 2, each R, 7 to independently H, cyano 
or methyl, each R* to independently H or methyl, R, to H or methyt, and R* to amino, 
25 hydroxy, methoxy or hydroxyamino. 

Other specific compounds of foanuia I include those wherein R, to 
-(CRnRJuNR^CHO))^ wherein m to 2. q to 1, each R^ to independently H, 
-C(0)NH„ -C«CH, cyano, formyt, hydroxymethyl, or trifkxxomethyt, each R* to 
independently H or cyano. and R* to 0,-Cj aftcyL 
30 Other specific compounds of formula I include those wherein Rj is a substituent 

of formula 0c), (Id) or (le), wherein, in formulas (Ic) and (Id), R, to H, hydroxy, C,-C 4 
aBcyl or C t -C 4 aOcoxy. 
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Other specific compounds of formula I include those wherein R 3 is 
^(OJNR.fCHR^CfOJNR^CHJ.pR,, or •C(0)NR„(CHR ia ) m S(C 1 ^ 4 alkyl). wherein 
R„ R, 2 , m and p are as defined above. 

Specific compounds of formula I include those selected from the group 
5 consisting of: 

1 -Cyclopentyi-3-ethyM H-indazole-6-carboxyfic acid (3,5-dichloro-pyridin-4-vl}-amide; 
1 -Cyclopentyt-3-ethyl-1 H-indazole-6-carboxylic acid (2,6-dichtor©-phenyl>amide; 
1 -Cydobuty 1-3-ethyM H-w>dazole-6-cartx>xylic acid (3,5-dichioro-pyndin-4-yl>-amide; 
3-EthyH-isopropyi-1H-indazole^<art>oxyfic acid (3,5-dichloro-pyhdin-4-yl)-amide; 
10 1 -Cydopropyfmethyl-3-ethyM HHndazole-6-carboxyBc acid (3,5Klichloro-pyridin-4-y1>- 
amide; 

1-Cydohexyl-3-ethyl-1H-indazole-e<art)oxylic acid (3,5-dichtoro-pyridin-4-yl)- 
amide; 

3-EthyM -{4-fluoro-phenyf)-1 H-indazole-6-carboxyfic add (3,5-dichloro-pyridin- 
15 4-yt)-amide; 

1 -Cydopentyl-3-ethyM H-indazote-6-carboxylic add hydroxycarbamoylmethyt-amide; 
1 -Cydopentyi-3-ethyM H-indazole-6-carboxylic add (2-methyteulfanyi^thyf>amide; 
1 -Cydopentyt-3-ethyM hHndazole-6-carboxylic add hydroxycarbamoytmethyf-methyl 
amide; 

20 S-1 -Cydopentyt-3-ethyH Hnrtf azole-6-cart>oxy«c add (1-benzytoxycarbamoyl-ethyf)- 
amide; 

R-1-Cyciopentyl^rthyf-1H-indazole-6<artoxylc add (1-hydroxycafbamoyWethyl)- 
amide; 1<^cl©pentyi-3^yt-6-thiopherv2-yM H-mdazote; 1-CydopentyK3-ethyW6- 
phenyMH-indazole; and the pharmaceutiealy acceptable salts of the foregoing 
25 compounds. 

The present invention further relates to a pharmaceutical composition for the 
tahfetton of phosphodiestarasa (TOE) lypelVerlh«praduelteortumorns«resiBfKlar 
(TNF) comprising a pharmaceuticaRy effective amount of a compound according to 
formula I, as defined above, or a pharmaceutical^ acceptable salt thereof, and a 
30 pharmaceutical^ acceptable carrier. 

The present invention further relates to a method for the inh&ffion of 
phosphodiesterase (PDE) type IV or the production of tumor necrosis factor (TNF) by 
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administering to a patient an effective amount of a compound according to formula I, 
as defined above, or a pharmaceutical^ acceptable salt thereof 

The present invention further relates to a pharmaceutical composition for the 
prevention or treatment of asthma, joint inflammation, rheumatoid arthritis, gouty 
5 arthritis, rheumatoid spondylitis, osteoarthritis, and other arthritic conditions; sepsis, 
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, acute 
respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory 
disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, re perfusion injury, 
graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as 

1 0 influenza, cachexia secondary to infection or malignancy, cachexia secondary to human 
acquired immune deficiency syndrome (AIDS), AIDS, HIV, ARC (AIDS related complex), 
keloid formation, scar tissue formation, Crohn's disease, ulcerative colitis, pyrosis, 
multiple sclerosis, type 1 diabetes melfitus, diabetes insipidus, autoimmune diabetes, 
systemic lupus erythematosus, bronchitis, chronic obstructive airway disease, psoriasis, 

15 Bechefs disease, anaphylactoid purpura nephrite, chronic glomerulonephritis, 
inflammatory bowel disease, leukemia, allergic rhinitis, dermatitis, depression or muffr- 
infanct dementia, comprising a pharmaceutical effective amount of a compound 
according to formula I, as defined above, or a pharmaceutical^ acceptable salt, thereof 
together with a pharmaceutical acceptable canter. 

20 The present invention further relates to a method of treating or preventing the 

foregoing specific diseases and conditions by administering to a patient an effective 
amount of a compound according to formula I, as defined above, or a pharmaceutical 
acceptable salt thereof. 

The term "hakf , as used herein, unless otherwise indicated, includes fluoco, 

25 chloro, bromo of iodo. Preferred halo groups are fluoro, chloco and bromo. 

The term "afcyT, as used herein, unless otherwise kxficated, includes saturated 
monovalent nyorocarpon racac aa navug spaigm, cycac or pcancneo moi ao es. Risto 
be understood that where cycfic moieties are intended, at least three carbons in said 
alkyt must be present Such cycfic moieties include cycfopropyl, cydobutyf . cydopentyl, 

30 cydohexyl and cydoheptyt. 

The term "afcoxy", as used herein, unless o therwi se indicated, Includes -Oalcyl 
groups wherein alkyl is as defined above* 
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The term "alkanoyf. as used herein, unless otherwise indicated, includes -C(0>- 
alky! groups wherein alkyl is as defined above. 

The term "aryP, as used herein, unless otherwise indicated, includes an organic 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as 
5 phenyl or naphthyl. 

The term "5 to 10 membered heterocyclyT, as used herein, unless otherwise 
indicated, includes aromatic and non-aromatic heterocyclic groups containing one or 
more heteroatoms each selected from O, S and N, wherein each heterocyclic group 
has from 5 to 10 atoms in its ring system. The heterocyclic groups include benzo-fused 
1 0 ring systems and ring systems substituted with one or more oxo moieties. An example 
of a 5 membered heterocyclic group is thiazolyl, and an example of a 10 membered 
heterocyclic group is quinolinyl. Examples of non-aromatic heterocyclic groups are 
pyrrolidine, piperidino, morphofino, thiomorphofino and piperazinyl. Examples of 
aromatic heterocyclic groups are pyridfnyl, imidazolyl, pyrimidinyl, pyrazolyl, triazotyl, 
15 pyrazinyt, tetrazoiyl, furyl, thienyl, isoxazotyt and thiazotyl. Heterocyclic groups having 
a fused benzene ring indude benzimkJazolyl. 

The term "heteroaryT, as used herein, unless otherwise indicated, includes 
aromatic heterocyclic groups wherein heterocyclic is as defined above. 

The phrase ^pharmaceutical acceptable salt(s)", as used herein, unless 
20 otherwise indicated, includes salts of acidic or basic groups which may be present in 
the compounds of formula I. 

Certain compounds of formula I may have asymmetric centers and therefore 
exist in different enantiomeric forms. This invention relates to the use of an optical 
isomers and stereoisomers of the compounds of formula I and mixtures thereof. The 
25 compounds of formula I may also exist as tautomers. This invention relates to the use 
of aO such tautomers and mixtures thereof. 

Pot? W PwrtPfof* 9* ft? Invffltfrn 
The foRowing reaction Schemes 1-8 Bustrate the preparation of the compounds 
30 of the present invention. In the foflowfng Schemes, unless otherwise indicated, R, R,, 
Ry, R* and Ru are as defined above. In the foBowing Schemes, Ttfe" means methyl 
and Th" means phenyl. 
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Scheme 3 



5 




25 



WO 98/09961 



PCT/TO97/01023 



-16- 
Scheme 4 
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Scheme S 
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Scheme 6 
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Scheme J 
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The preparation of compounds of formula t can be carried out by one skilled in 
the art according to one or more of the synthetic methods outlined in Schemes 1-8 
above and the examples referred to below. In step 1 of Scheme 1, the carboxylic acid 
of formula II, which is available from known commercial sources or can be prepared 
5 according to methods known to those skilled in the art, is nitrated under standard 
conditions of nitration (HN(tyH,SO«, 0*C) and the resulting nitre derivative of formula 
III is hydrogenated in step 2 of Scheme 1 using standard hydrogenation methods (H,- 
Pd/C under pressure) at ambient temperature (20-25'C) for several hours (2-10 hours) 
to provide the compound of formula IV. In step 3 of Scheme 1 . the amino benzoic acid 

10 of formula IV is reacted with a base such as sodium carbonate under aqueous 
conditions and gently heated until mostly dissolved. The reaction mixture is chilled to 
a tower temperature (about 0*C) and treated with sodium nitrate in water. After about 
15 minutes, the reaction mixture is slowly transferred to an appropriate container 
holding crushed toe and a strong acid such as hydrochloric acid. The reaction mixture 

15 is stirred for 10-20 minutes and then added, at ambient temperature, to a solution of 
excess t-butyl thiol in an aprotto solvent such as ethanot. The reaction mixture is 
acidified to a pH of 4-5 through addition of an Inorganic base, preferably saturated 
aqueous Na,CO^ and the reaction mixture is allowed to stir at ambient temperature for 
1-3 hours. Addition of brine to the reaction mixture, followed by filtration, provides the 

20 sulfide of formula V. 

In step 4 of Scheme 1, the sulfide of formula V is converted to the 
corresponding indazote carboxyflc acid of formula VI by reacting the sulfide of formula 
V with a strong base, preferably potassium t-butoxkte. in dimethyl sulfoxide (DMSO) at 
ambient temperature. After stirring for several hours (1-4 hours), the reaction mixture 

25 is acidified with a strong add, such as hydrochloric or sulfuric acid, and then extracted 
using conventional methods. In step 5 of Scheme 1, the todazole carboxyfic acid of 
formula Vt is converted to the corresponding ester of formula VII by conventional 
methods known to those skiled in the art In step 6 of Scheme 1, the compound of 
formula VIII is provided through alkytatton of the ester of formula VII by subjecting the 

30 ester to conventional aDcylatton conditions (strong base/various alkylating agents and, 
optionally, a copper catalyst such as CuBr,) in a polar aprotto solvent, such as 
totrahydrofuran (THF), N-methytpyrrolidinone or dimethytformamide (DMF), at ambient 
or higher temperature (25-200"C) for about 6-24 hours, preferably about 12 hours. In 
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step 7 of Scheme 1, the compound of formula VIII is converted to the corresponding 
alcohol of formula IX by following conventional methods known to those skilled in the 
art for reducing esters to alcohols. Preferably, the reduction is effected through use of 
a metal hydride reducing agent, such as lithium aluminum hydride, in a polar aprotic 
5 solvent at a low temperature (about 0*C). In step 8 of Scheme 1, the alcohol of 
formula IX is oxidized to the corresponding aldehyde of formula X according to 
conventional methods known to those skilled in the art. For example, the oxidation can 
be effected through use of a catalytic amount of tetrapropytammonium pemrtenate and 
excess N-methytmorpholine-N-oxide, as described in J. Chem. Soc., Chem. Commun., 

10 1625 (1987), in an anhydrous solvent, preferably methylene chloride. In step 9 of 
Scheme 1. the ester of formula VIII is converted to the corresponding acid of formula 
XI by methods known to those skilled in the art, such as by treating the starting 
compound with sodium hydroxide in methanol and heating the mixture to reflux for 
• several hours (2 or more hours). The acid of formula XI, Bee the aldehyde of formula 

15 X, is a useful intermediate for the preparation of various compounds of formula I. 

Scheme 2 illustrates an alternative method of preparing the aldehyde of formula 
X and the add of formula XI, as well as a method of preparing the compound of 
formula XVII. In step 1 of Scheme 2, the compound of formula XII is nitrated using 
conventional nitration conditions (nitric and sulfuric acid) to provide the compound of 

20 formula XIII. In step 2 of Scheme 2, the retro derivative of formula XIII is reduced to 
the corresponding amine of formula XIV according to conventional methods known to 
those sidled in the art Preferably, the compound of formula XIII is reduced to the 
amine of formula XIV using anhydrous stannous chloride in an anhydrous aprotic 
solvent such as ethanoJ. In step 3 of Scheme 2, the amine of formula XIV is converted 

25 to the corresponding indazote of formula XV by preparing the corresponding diazonium 
tetrafluoroborates as described in A. Roe. Organic Reactions. Vol 5 Wiley, New York. 
1949, pp. 198-206, folowed by phase transfer catalyzed eyebation as described in R. 
A. Bartsch and I. W. Yang, J. Het Ghent 21, 1063 (1984). In step 4 of Scheme 2, 
alkytation of the compound of formula XV is performed using standard methods known 

30 to those stifled in the ait (Le. strong base, polar aprotic solvent and an aflcyt hafide) to 
provide the N-afcytated compound of formula XVI. In stop 5 of Scheme 2, the 
compound of formula XVI is subjected to metal halogen exchange employing an aBcyf 
lithium, such as n-butyl BtMum, in a polar aprotic solvent, such as THF, at low 
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temperature (-50*C - 100°C (-78°C preferred)) followed by quenching with DMF at low 
temperature and warming to ambient temperature to provide the aldehyde intermediate 
of formula X, or the mixture containing the compound of formula XVI is quenched with 
C0 2 , wanned to ambient temperature, and then quenched with an acid, such as 
5 hydrochloric acid, to provide the acid of formula XL In step 6 of Scheme 2, the 
compound of formula XVI is converted to a compound of formula I wherein R, is R, t 
which, as defined above, represents an aryt, heteroaryl, or heterocyclic moiety. In step 
6 of Scheme 2, the compound of formula XVII is prepared by reatting the compound 
of formula XVI with a compound of formula R^-BCOH^, wherein is as defined 

10 above, in the presence of Pd(PPhJ 4 in aqueous Na,CO, at reflux for about 4 hours. 

Scheme 3 illustrates the preparation of a compound of formula I wherein R 1 is 
H and R, is -C(0)NHR 7 wherein R 7 is as defined above, in step 1 of Scheme 3, the 
compound of formula XVIII is treated with boron trifluoride etherate in ethanoWree 
chloroform at a temperature of about -20*C. After a short period, such as about 5 

15 minutes, t-butyf nitrite is added to the mixture and the reaction is stirred at about 0*C 
for about 2 hours. Potassium acetate followed by 18-crown-6 are then added to 
provide the compound of formula XIX (1H4ndazole-6-carboxylic add). In step 2 of 
Scheme 3, the compound of formula XIX is treated with concentrated sulfuric acid in 
methanol at reflux for about 8 hours followed by stirring at ambient temperature for 

20 about 18 hours to provide the compound of formula XX In step 3 of Scheme 3, the 
compound of formula XX is reacted with a compound of the formula R-X, wherein R is 
as defined above and X is a leaving group such as chloro, bromo, or iodo. preferably 
bromo, in the presence of sodium hydride in DMF for about 10-24 hours, preferably 24 
hours, at ambient temperature to provide the ester of formula XXI. In step 4 of Scheme 

25 3, the ester of formula XXI is converted to the add of formula XXII in accord wtth the 
procedure of step 0 of scheme 1. In step 5 of Scheme 3, the compound of formula 
XXII is treated with thionyt chloride and DMF (as a catalyst) in anhydrous toluene at 
reflux for about 3 hours to provide the corresponding add chloride. Separately, a 
compound of the formula Rj-NH* wherein R 7 is as defined above, is added to a mixture 

30 of sodium hydride in anhydrous THF which is cooled to a temperature of about 0*C. 
To this second mixture, the add chloride, referred to above, in THF is added and the 
mixture is stirred at ambient temperature for a period of 4-24 hours to provide the 
compound of formula XXIII. 
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Scheme 4 illustrates the preparation of compounds of formula I wherein R 2 is 
-C(0)NHR 7 or -C(0)NH(CH 2 ) ft R 7l wherein n is 1 to 4, and R 7 is as defined above. In 
step 1 of Scheme 4, the acid of formula XI is converted to the corresponding add 
chloride of formula XXIV by treating the starting compound with thionyl chloride and 
5 DMF (as a catalyst) in anhydrous toluene at reflux for about 3 hours. The add chloride 
of formula XXIV can be converted to the compound of formula XXV by reacting the 
starting compound with a compound of the formula R^NHj, wherein R 7 is as defined 
above, in the presence of sodium hydride in anhydrous THF at a temperature of about 
0 # C, followed by warming to ambient temperature, for a period of 4*24 hours. This 

10 method is preferred where R 7 is substituted or unsubstituted pyridinyl In the 
alternative, the compound of formula XXIV can be converted to the compound of 
formula XXV by reacting the starting compound with a compound of the formula R r 
NHj, wherein R 7 is as defined above, in the presence of sodium hydride in anhydrous 
DMF at ambient temperature for a period of 4-24 hours. This method is preferred 

15 where R 7 is substituted or unsubstituted pyrimidinyt. In the alternative, the compound 
of formula XXIV can be converted to the compound of formula XXV by adding a 
compound of the formula Rf-NH* wherein R 7 is as defined above, to the reaction 
mixture In which the add chloride b prepared and then heating the mixture to a 
temperature of about 200*C for a short period, such as about 15 minutes. 

20 In step 3 of Scheme 4, the compound of formula XXIV is converted to the 

compound of formula XXVI, wherein n is 1 to 4 and R, is as defined above, by reacting 
the starting compound with a compound with a compound of the formula 
H a N-C(0)NH(CH 2 X l R7. wherein nis 1 to4, and R,isas defined above, hi the presence 
of triethyiamine, and optionally dimethytaminopyridine (DMAP), In methylene chloride 

25 at ambient temperature for about 10-48 hours. In the alternative, the compound of 
formula XXIV can be converted to the compound of formula XXVI by reacting the 
starting compound with a compound of the formuta H/^CHJ^ wherein n Is 1 to 4, 
andR 7 is as defined above. In anhydrous pyridine at about 40*C for about 1 hour. This 
alternative method for step 3 of Scheme 4 is preferred where R, is a nfrogerv 

30 containing heterocyclic moiety such as pyridinyL 

Scheme 5 Itustrates the preparation of co mp ound s of formula I wherein R, is 
-Z,-R 7 wherein Z, Is -C{0)NH- and R, is aryl, such as phenyl or naphthyt, substituted 
by «C(0)NHOH. Scheme 5 begins with a compound of the formula XXVtl, wherein X 
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is an aryl moiety, as the starting material. The compound of formula XXVII is prepared 
according to the method illustrated in Scheme 4. In step 1 of Scheme 5, the compound 
of formula XXVII is hydrolyzed to the corresponding acid of formula XXVIII which can 
be done according to methods known to those skilled in the art. such as by treating the 

5 compound of formula XXVII with sodium hydroxide in methanol at reflux for about 30 
minutes to 1 hour. In step 2 of Scheme 5, the add of formula XXVIII is converted to 
the compound of formula XXIX by treating the add with 1-(3-dimethylaminopropyr)-3- 
emytearbodiimide hydrochloride andO-benzylhydroxylamine hydrochloride in methylene 
chloride at ambient temperature for about 4-24 hours. In step 3 of Scheme 5. the 

10 compound of formula XXIX is converted to the compound of formula XXX by treating 
the starting compound with 10% Pd/C in ethyl acetate and methanol under an H, 
atmosphere (about 30 psi) at ambient temperature for about 30 minutes to 1 hour. 

Scheme 6 illustrates the preparation of compounds of formula I wherein R, is 
-C(0)NR u (CHR ia ) bB SR" (compound of formula XXXI), wherein R" is C,-C 4 alkyl. m is 1 

15 to 6. and R« Is as defined above, or wherein R, is -C(0)NR u (CHR ia ) 1 .C(0)NHOMe 
(compound of formula XXXIV), wherein R^ is as defined above, m is 1 to 6, and Me 
is methyl. In step 1 of Scheme 6, the compound of formula XI is treated with a 
compound of the formula H/HCHR^SR". wherein R", R„ and m are as defined 
above, 1 -{3-dirTMmytaminopropy!}^^ hydrochloride, and triethytamine 

20 in methylene chJoride at ambient temperature for a period of about 1 8 hours to provide 
the compound of formula XXXI. fostep2of Scheme 6. the compound of fomiutaXXXll 
is prepared in accord wfth foe method lustrated in Scheme 4. In step 3 of Scheme 6. 
the compound of formula XXXIII is prepared by heating to reflux the compound of 
formula XXXII in ethanol or methanol and sodium hydroxide for about 1 hour. Instep 

25 4 of SchemeB.the compound cftormuta XXXIV is prepared by treating th« compound 
of formula XXXIII with methoxytamine hydrochloride. 1^mefoyteminopropjn>3- 
ethykarbcxSmide hy dro c hl oride. 1-hydroxybenzotriaxole hydrate and triethytamine in 
methylene chloride at ambient temperature for a period of about 18 hours. 

Scheme 7 Bustrates the preparation of compounds of formula I wherein R, is 

30 -C(0)NH(CHRJ.C<0)N(CHJOH (compound of formula XXXV), wherein m is 1 to 6. 
or wherein R, is -C<0)NR 1I (CHR ts LC(0)NHOH (compound of formula XXXVII), wherein 
Ra is as defined above and m is 1 to 6. to step 1 of Scheme 7. the compound of 
formula XXXV is prepared by treating the compound of formula XXXII with sodium and 
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N-methylhydroxylamine hydrochloride in methanol at ambient temperature for about 16 
hours. In step 2 of Scheme 7. the compound of formula XXXIII is prepared in accord 
with step 3 of Scheme 6. In step 3 of Scheme 7, the compound of formula XXXVI is 
prepared by treating the compound of formula XXXIII with O-benzylhydroxylamine, 1- 
5 hydroxybenzotriazole hydrate, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride, and triethytamine in methylene chloride at ambient temperature for a 
period of about 16 hours. In step 4 of Scheme 7, the compound of formula XXXVII is 
prepared by treating the compound of formula XXXVI with 10% Pd/C in methanol and 
ethyl acetate under a H, atmosphere (about 30 psi) at ambient temperature for about 

10 30 minutes to 1 hour. 

Scheme 8 illustrates the preparation of compounds of formula XXXVIII. In step 
1 of Scheme 8, the compound of formula XVI, which is prepared according to the 
method of Scheme 2, is treated with n-butyl lithium in anhydrous THF at a low 
temperature, such as about -78*C, lor about 30 minutes, followed by quenching the 

15 mixture with a compound of the formula Rj-CN, wherein is as defined above, and 
allowing the mature to warm to ambient temperature over a period of about 30 minutes 
to 1 hour to provide the compound of formula XXXVIII. This method of preparing the 
compound of formula XXXVIII is preferred for compounds in which R r is a nitrogen- 
containing heteroaryl moiety. Steps 2 and 3 of Scheme 8 lustrate an alternative 

20 method of preparing the compound of formula XXXVIII which is preferred for those 
compounds In which R, is a substituted or unsubstituted aryt moiety. In step 2 of 
Scheme 8, the compound of formula XVI is treated as described in step 1 of Scheme 
8 except a compound of the formula fVC(0)H is substituted for the compound of 
formula FVCN. wherein R, is as defined above. In step 3 of Scheme 8, foe compound 

25 of formula XXXIX is oxkflzed to provide the compound of fomiuia XXXVIII according to 
methods known to those skffied in the art as described in step 8 of Scheme 1. 

The compounds of formula I can also be prepared fotowing one or more 
synthetic methods that am disclosed in issued patents or published patent applications. 
In particular, using the intermediates described in Schemes 1 -8. referred to above, to 

30 particular the intermediates of formulas VIII, X XI, XVI, and XXIV. those skiOed in the 
art can prepare the compounds of formula I using analogous synthetic methods that 
have been described for compounds to which a phenyl ring is substituted for the 
todazoie ring to the compounds of formula I. Such analogous synthetic methods are 
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disclosed in the following issued patents and published patent applications: United 
States Patent 5,449,676 (issued September 12. 1995); United States Patent 5,459.151 
(issued October 17, 1995); United States Patent 5,491,147 (issued February 13, 1996); 
European patent application EP 470.805 (published February 12, 1992); European 
5 patent application EP 497,564 (published August 5, 1 992); European patent application 
EP 723,962 (published July 15, 1996); WO 92/00968 (published January 23, 1992); 
WO 93/15044 (published August 5, 1993); WO 93/15045 (published August 5, 1993); 
WO 93/18024 (published September 16, 1993); WO 93/25517 (published December 
23, 1993); WO 94/02465 (published February 3, 1994); WO 95/01338 (published 

10 January 12. 1995); WO 95/04045 (published February 9. 1995); WO 95/04046 
(published February 9, 1995); WO 95/05386 (published February 23, 1995); WO 
95/20578 (published August 3, 1995); WO 95/22520 (published August 24, 1 995); WO 
95/27692 (published October 19. 1995); WO 96/00218 (published January 4. 1996); 
and WO 96/21435 (published July 18, 1996). The foregoing issued patents and 

1 5 published European and PCT international patent applications are incorporated herein 
by reference in their entirety. 

SpeaficaJy, the compounds of formula l wherein R, is -Z,-R 7 can be prepared 
by following analogous synthetic methods disclosed in WO 94/02465. WO 95/01338. 
WO 93/25517. WO 95/20578. WO 96/00218 and EP 497.564. each of which is referred 

20 to above. The compounds of formula I wherein R, Is can be prepared by following 
analogous synthetic methods disclosed in United States Patent 5.491.147. WO 
95/27692 and WO 95/22520. each of which is referred to above. The compounds of 
formula I wherein R, is a substituent of formula (M) or Qg) can be prepared by following 
analogous synthetic methods disclosed in WO 95/22520. which is referred to above. 

25 The compounds of formula 1 wherein R, is a substituent of formula Oh) can be prepared 
by foflowing analogous synthetic methods disclosed in United States Patent 5.459.151 . 
which is referred to above. The compounds of formula I wherein R, is 
•C(«NOC(0)R a )R a i can be prepared by following analogous synthetic methods 
disclosed in EP 470.805. which is referred to above. The compounds of formula I 

30 wherein R, is •{CR 1T RJ 11 NR^C(0)y* ie can be prepared by foflowing analogous 
synthetic methods disclosed in WO 92/00968, WO 95705386, WO 93/15044. and WO 
93/15045. each of which is referred to above. The compounds of formula I wherein R, 
is -CR T7 R 1- CHR J1 NR^O J (CH a ) r A. -CR 17 R„CHR J ^RJ 3 (0)(OR u )C(OXC 1 -C 4 alkyf). or 



WO 98/09961 



PCT/TB97/01023 



-28- 

-CR l7 R 1 ,CHR 2 ,NR t P(0)(C,-C 4 alkoxy), can be prepared by following analogous 
synthetic methods disclosed in WO 95705386, which is referred to above. The 
compounds of formula I wherein Rj is a substituent of formula (Ic). (Id) or (le) can be 
prepared by following analogous synthetic methods disclosed in WO 93/18024, which 
5 is referred to above. The compounds of formula I wherein R, is a substituent of 
formula (li) can be prepared by following analogous synthetic methods disclosed in EP 
723.962, which is referred to above. The compounds of formula I wherein R, is 
-C(=NR ai )NH(CH a ) > (C,-C w aryf) can be prepared by following analogous synthetic 
methods disclosed in WO 96/21435. which is referred to above. 

10 The compounds of formula I can be resolved into separate enantiomers by 

using a chiral LC technique according to the following conditions: column: ChiralceMD 
OD (250 x 4.6 mm); mobile phase: 50:50:0.1 (Hexane:2-propanol:diethylamine); flow 
rate: 1 mUminute; detection: UV (230 nm); temperature: ambient (20-25*C); injection 
volume: 20 /A.. The compounds of formula I can also be resolved into separate 

15 enantkxner* according to other techniques familiar to those skifled in the art, including 
those described in J. March, Advanced Oroanic Chemistry. (4th Edition, J. Wiley & 
Sons), 1992. pages 118-125. 

The compounds of formula I that are basic in nature are capable of forming a 
wide variety of different sails with various inorganic and organic acids. Although such 

20 salts must be pharmaceutical acceptable for administration to animals, ft is often 
desirable in practice to initially isolate the compound of formula I from the reaction 
mixture as a pharmaceubcafly unacceptable safi arid tfien simply convert the tatter back 
to the free base compound by treatment wBh an afcafine reagent and subsequently 
convert the tatter free base to a pharmaceuticaly acceptable add addition salt The 

25 add addition salts of the base compounds of this invention are reacSy prepared by 
treating the base compound with a substentialy equivalent amount of the chosen 
mineral or organic add in an aqueous solvent niedaanorlnasultobteoiganfcsolvent. 
such as methanol or ethanoi. Upon evaporation of the advent, the desired sofidsaJt 
is readJy obtained. The desired add addition saK can also be precipitated from a 

30 solution of the free base in an organic solvent by adding to the solution in appropriate 
mineral or organic add. Cationic salts of the compounds of formula I are simBarty 
prepared except through reaction of a carboxy group with an appropriate cationlc salt 
reagent such as sodium, potassium, caldum, magnesium, ammonium, N.N*- 
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dibenzylethylenediamine, N-methylglucaminc (meglumine), ethanolamine, 
tromethamine, or diethanolamine. 

For administration to humans in the curative or prophylactic treatment of 
inflammatory diseases, a variety of conventional routes may be used including orally, 
5 parenteral^, topically, and rectally (suppositories), in single or divided doses. Oral 
dosages of a compound of formula I or a pharmaceutical^/ acceptable salt thereof (the 
"active compounds") are generally in the range of 0.1 to 1000 mg daily for an average 
adult patient (70 Kg), in single or divided doses. Individual tablets or capsules should 
generally contain from 0.1 to 100 mg of active compound, in a suitable 

10 pharmaceutically acceptable vehicle or carrier. Dosages for intravenous administration 
are typically within the range of 0.1 to 10 mg per single dose as required. For 
intranasal or inhaler administration, the dosage is generally formulated as a 0.1 to 1% 
(w/v) solution. In practice the physician win determine the actual dosage which wiD be 
most suitable for an individual patient and It will vary with the age, weight and response 

15 of the particular patient The above dosages are exemplary of the average case but 
there can, of course, be individual instances where higher or lower dosage ranges are 
merited, and all such dosages are within the scope of this invention. 

For administration to humans for the inhibition of TNF. a variety of conventional 
routes may be used including only, parenterafly, topfcaly, and rectaBy (suppositories). 

20 in single or divided doses. In general, the active compound wl be administered oraffy 
or parenterafy at dosages between about 0.1 and 25 mg/Vg body weight of the subject 
to be treated per day, preferably from about 0.3 to 5 mg/kg. in single or divided doses. 
However, some variation in dosage wifl necessarily occur depending on the condition 
of the subject being treated. The person responsible for administration win, in any 

25 event, determine the appropriate dose for the Individual subject 

For human use, the active compounds of the present invention can be 
administered atone, but wal general/ be administered hi an admixture wfth a 
pharmaceutical effluent or earner selected with regard to the intended route of 
administration and standard pharmaceutical practice. For example, the active 

30 compounds can be administered oraBy in the form of tablets containing such exdpients 
aa starch or lactose, or in capsules either atone or in admixture with exdpients, or in 
the form of efcdrs or su sp en si on s containing flavoring or coloring agents. The active 
compounds may be injected parenterafy; for example, intravenously, intramuscularly 
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or subcutaneously. For parenteral administration, the active compounds are best used 
in the form of a sterile aqueous solution which may contain other substance; for 
example, enough salts or glucose to make the solution isotonic. 

Additionally, the active compounds may be administered topically when treating 
5 inflammatory conditions of the skin and this may be done by way of creams, jellies, 
gels, pastes, and ointments, in accordance with standard pharmaceutical practice. 

The therapeutic compounds may also be administered to a mammal other than 
a human. The dosage to be administered to a mammal will depend on the animal 
species and the disease or disorder being treated. The therapeutic compounds may 
10 be administered to animals in the form of a capsule, bolus, tablet or liquid drench. The 
therapeutic compounds may also be administered to animals by injection or as an 
implant Such formulations are prepared in a conventional manner in accordance with 
standard veterinary practice. As an alternative the therapeutic compounds may be 
administered with the animal feedstuff and for this purpose a concentrated feed additive 
15 or premix may be prepared for mixing with the normal animal feed. 

The abffity of the compounds of formula I or the pharmaceuticalty acceptable 
salts thereof to inhttt PDE IV may be determined by the following assay. 

Thirty to forty grams of human lung tissue is placed in 50 ml of pH 7.4 
Trls/phenytmemylsuNbnyl fluoride (PMSFysucrose buffer and homogenized using a 
20 Teknw Tissunizere) (Tekmar Co., 7143 Kemper Road. Cincinnati. Ohio 45249) at tun 
speed for 30 seconds. The homogenate is centrifugod at 46.000 x g for 70 minutes at 
4*C. The supeniatartteABe«ed twice thro^ 

FPLC cokvmn (Pharmacia LKB Biotechnology, 800 Centennial Avenue. Ptscataway. 
New Jersey 08854) pre-equflbrated with pH 7.4 Tris/PMSF Buffer. A flow rate of 1 

25 rrwnwxitoisuaedtoapplythesampto totto 

rate for subsequent washing and edition. Sample is ekited using an increasing, step- 
wise NaCt gradient In the pH 7.4 Tris/PMSF buffer. Eight ml fractions are cosected. 
Fractions are assayed for specific PDE*, activity determined by fHJcAMP hydrolysis 
and the abfity of a known POE^ inhibitor (e.g. rolipram) to inhfcft that hydrolysis. 

30 Appropriate fractions are pooled, dfl^ 

of enzyme prep) and stored at -20*C until use. 

Compounds are dissolved in dsiwthyfsulfoxide (DMSO) at a concentration of 10 
mM and (fluted 1 25 in water (400 pM compound, 4% DMSO). Further serial dilutions 
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are made in 4% DMSO to achieve desired concentrations. The final DMSO 
concentration in the assay tube is 1%. In duplicate the following are added, in order, 
to a 12 x 75 mm glass tube (all concentrations are given as the final concentrations in 
the assay tube). 

i) 25 iA compound or DMSO (1%. for control and Wank) 

8) 25 & pH 7.5 Tris buffer 

in) fHJcAMP (1 pM) 

iv) 25 pi PDE IV enzyme (for blank, enzyme is preincubated in boiling water 
for 5 minutes) 

The reaction tubes are shaken and placed in a water bath (37 - C) for 20 
minutes, at which time the reaction is stopped by placing the tubes in a boiling water 
bath for 4 minutes. Washing buffer (0.5 ml, 0.1 M 4-(2-hydroxyethyl)-1-piperazine- 
ethanesulfonic acid (HEPES)/0.1M naci. pH 8.5) is added to each tube on an ice bath. 
The contents of each tube are filed to an AFF-Gel 601 column (Biorad Laboratories, 
P.O. Box 1229. 85A Marcus Drive. MelvOe, New York 11747) (boronate affinity gel, 1 
ml bed volume) previously equilibrated with washing buffer. fHJeAMP is washed with 
2 x 6 ml washing buffer, and fH]5'AMP is then eluted with 4 ml of 0_25M acetic acid. 
After vortexfng, 1 ml of the edition is added to 3 ml scintillation fluid in a suitable vial, 
vortexed and counted for fHL 

% inhibition « 1 - average com ftest compound - average, cmo fbtanki 
average com (control) • average cpm (blank) 

IC. it defined aa that concentration of compound which inhibits 50% of specific 
hydrolysis of fHJcAMP to pH]5'AMP. 

The abtfity of the compounds I or the pharmaceuticafly acceptable salts thereof 
to inhibit the production ofTNF and. consequently, demonstrate their effectiveness for 
treating disease Involving the production of TNF is shown by the foflowino In vitro 

Peripheral blood (100 mis) from human volunteers is coBected in 
ethyteriediarninetetraacette acid (EDTA). Mononuclear cells are isolated by 
FICOLUHypaque and washed three times in incomplete HBSS. CeBs are resuspended 
in a final concentration of 1 x 10" cells per ml in pre-warmed RPMI (containing 5% 
FCS. ghitamine, pen/step and nystatin). Monocytes are plated aa 1 x 10* eels in 1.0 
mi in 24-weD plates. The ceSs are incubated at 37'C (5% carbon dioxide) and allowed 
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to adhere to the plates for 2 hours, after which time nonadherent celts are removed 
by gentle washing. Test compounds (10/4) are then added to the cells at 3-4 
concentrations each and incubated for 1 hour. LPS (10pl) is added to appropriate 
wells. Plates are incubated overnight (18 hrs) at 37*C. At the end of the incubation 
5 period TNF was analyzed by a sandwich ELISA (R&D Quanbkine Kit). IC* 
determinations are made for each compound based on linear regression analysis. 

The following Examples illustrate the invention. In the following Examples, 
"min." means minute(s), "psT means pounds per square Inch, *h" means hour(s), 
"equlv" means equivalents), and "cone." means concentrated. 
10 PREPARATION 1 

1<>rd0Pentvl.3^mvl.1H4rkj^ O te^n^xvte ad d methvl ester 

3^cfr>^ropvH?erffoic acq. 9.44 g (57.5 mmol, 1.0 equiv) of 4- 
propylbenzoic add were partially dissolved in 50 mL concentrated H,S0 4 and chilled 
in an ice bath. A solution of 4.7 mL (74.7 mmol. 1.3 equiv) concentrated HNO, in 10 
15 mL concentrated H,S0 4 was added dropwise over 1-2 min. Afteratimng 1 hourat0*C, 
the reaction mixture was poured into a 1 L beaker half fuB with ice. After stirring 10 
min., the white soBd that formed was filtered, washed 1 x H,O t and dried to give 12.01 
g (100%) of the title compound: mp 106-1 09 »C; IR (KBr) 3200-3400, 2966. 2875, 
2667. 2554. 1706, 1618. 1537. 1299. 921 cm"; 'H NMR (300 MHz, DMSO-dJ 6 0.90 
20 (I. 3H J»7.4 Hz). 1.59 (m, 2H). 2.82 (m. 2H), 7.63 (d. 1H. J* 8.0 Hz). 8.12 (dd. 1H. 
J»1.7. 8.0 Hz). 8.33 (d, 1H. >1.7 Hz); "C NMR (75.5 MHz. DMSO-dJ 6 14.2, 23.7. 
34.2, 125.4. 130.5. 132.9. 133.6, 141.4. 149.5. 165.9; Anal caicd for 
CJ* n UQ+UAHflr. C. 56.20; H. 5.42; N, 6.55. Found: C. 56.12; H, 5.31; N, 6.81. 

B 3nAmim>-4-Proov^rgofc add A mixture of 11 oa fl {** •> >) 3-nare- 

25 4-propyW>enxote add and 1.5 g 10% Pd/C, 50% water wet In 250 mL CH,OH was 
placed on a Parr hydrogenation apparatus and shaken under 25 psi H, at ambient 
temperature (20-25*0. Alter 1 hour, the reaction mixture was Stared through 
CefiteeKtrademarkKSiO, based fittering agent), and the filtrate concentrated and dried 
to give 9.80 g (96%) of a pale yetow crystalline sold: mp 139.5-142.5*0; IR (KBr) 
30 3200-2400. 3369. 3298. 2969. 2874. 2588. 1690. 1426, 1260. 916. 864 cm-; 'H NMR 
(300 MHz. DMSOO * 0.90 (L 3H, *72 Hz). 1 .52 (m, 2H). 2.42 (m. 2H). 5.08 (br a. 
2H). 6.96 (d. 1H, J»7.8 Hz). 7.05 (dd. 1H. >1.7. 7.8 Hz). 7.20 (d. 1H. >1.7 Hz). MS 
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(Cl. NH,) m/z 180 (M+H*. base); Anal, calcd for C, 0 H u NO,»1/3H 2 O: C, 64.85; N, 7.89; 
N, 7.56. Found: C, 64.69; H, 7.49; N, 7.86. 

C 3-Cartooxv-6-Droovl-benzenediazo t-butvl sutfirte a mixture of 8.80 g 
(49.1 mmol. 1.0 equiv) 3-amino-4-propyl-benzoic acid and 2.34 g (22.1 mmol. 0.45 
5 equiv) sodium carbonate in 55 ml H,0 was heated gently with a heat gun until mostly 
dissolved. The reaction mixture was chilled in an ice bath, and a solution of 3.73 g 
(54.0 mmol. 1.0 equiv) sodium nitrite in 27 mL H,0 was added dropwise. After 15 
minutes, the reaction mixture was transferred to a dropping funnel and added over 10 
minutes to a beaker containing 55 g of crushed ice and 10.6 mL concentrated HCI. 
10 After stirring 10 minutes, the contents of the beaker were transferred to a dropping 
funnel and added over 5 minutes to a room temperature solution of 5.31 mL (47.1 
mmol, 0.96 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5 by 
addition of saturated aqueous Na,CO, solution, and the reaction mixture was allowed 
to stir 1 hour at ambient temperature (20-25*C). 200 mL brine were added, and the 
15 mixture was filtered. The solid was washed 1 xH,0 and dried overnight to give 12.25 
g (89%) of a brown/rust colored powder (caution-stench): mp 102*C (dec); IR (KBr) 
3200-2400. 2962. 2872. 2550. 1678, 1484, 1428. 1298. 1171 cm"; 'H NMR (300 MHz, 
6 0.84 (t 3H. J«7.3 Hz), 1.48 (m. 2H). 1.55 (s. 9H). 2.42 (m, 2H), 7.29 (d, 
1H. >1.6 Hz), 7.50 (d, 1H, J=8.0 Hz). 7.86 (dd. 1H.J-1.7. 7.9 Hz). 13.18 (br s, 1H); 
20 MS flhennospray, NH 4 OAc) m/z 281 (M+H*. base); Anal, calcd for C M H M N J 0 I S: C, 
59.96; H, 7.19; N. 9.99. Found: C. 59.71; H, 7.32; N, 10.02. 

D. 3-Ethvl-1Wndazote-e^«fco«Mie mcil a solution of 12.0 g (42.8 mmol. 
1.0 equiv) 3-can^xy-6-propyH»nzenediazo t-butyl sulfide in 150 mL dimethylsuHbxJde 
(DMSO) was added dropwise over 15 minutes to an ambient temperature solution of 
25 44.6 g (308 mmol, 9.3 equhr) potassium tert-butoxide in 200 mL DMSO. After stirring 
2 hours at ambient temperature, the reaction nrixture was poured into 1.5 L of 0*C1N 
HQ, stirred 5 minutes, then extracted 2 x 350 mL ethyl acetate. The ethyl acetate 
extracts (caution - stench) were combined, washed 2 x 250 mL H,0. and dried over 
MgS0 4 . Filiation, concentration of filtrate and drying gave a tan sold, which was 
30 triturated with 1L of 1:3 E^Ofttoxanes and dried to give 7.08 g (87%) of a tan 
oystaBne powder mp 248-251 *C; IR (KBr) 3301, 3300-2400. 2973. 2504. 1702, 1455. 
1401. 1219 cm*; 'H NMR (300 MHz, DMSO-dJ S 1.31 (1 3H, J»7.6 Hz), 2.94 (q, 2H, 
J»7.6 Hz), 7.63 (dd, 1H, J-1.1, 8.4 Hz). 7.81 (d, 1H. J»8.4 Hz), 8.06 (d. 1H, J-1.1. Hz), 
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12.95 (br s, 1H); MS (CI, NH,) mfc 191 (M+H+, base); Anal, calcd for C ie H 10 N,O,: C, 
63.14; H, 5.30; N. 14.73. Found: C, 62.66; H, 5.42; N. 14.80. 

E. 3-Ethvt-1H-indazole-6-carboxvlic acid methyl ester . 8.78 g (45.8 mmol, 
1.1 equiv) 1-{3-dimewylaminopropyl)-3-efry!cart>odiimide hydrochloride were added in 

5 one portion to an ambient temperature solution of 7.92 g (41.6 mmol, 1.0 equiv) 3- 
ethyMH-indazole-6-carboxylic acid, 16.9 mL (416 mmol, 10 equiv) methanol and 5.59 
g (45.8 mmol, 1.1 equiv) dimethylaminopyridine (DMAP) in 250 mL CH,Clj. After 18 
hours at room temperature, the reaction mixture was concentrated to 150 mL, diluted 
with 500 mL ethyl acetate, washed 2 x 100 mL 1N Ha, 1 x 100 mL H,0, 1 x 100 mL 

10 brine, and dried over Na,S0 4 . Filtration, concentration of fatrate and drying gave 7.8 
g of a brown solid, which was purified on a silica gel column (30% to 50% ethyl 
acetate/hexane gradient) to give 6.41 g (75%) of a tan solid: mp 107-108 # C; IR (KBr) 
3100-2950. 1723. 1222 cm 1 ; 'H NMR (300 MHz, COCLJ 6 8.19 (m. 1H), 7.7-7.8 (m, 
2H). 3.96 (s. 3H). 3.05 (q, 2H. J=7.7 Hz). 1.43 (t, 3H. 7.7 Hz); MS (CI. NHJ m/z 205 

15 (M+H*. base); Ana!, calcd for C^HJifi^ C. 64.70; H, 5.92; N, 13.72. Found: C, 
64.88; H. 6.01; N. 13.96. 

F. 1-Cvdoi>enM^mvL1H4nda2ole^rboxvBe add methvl ester. 1.17 
g (29.4 mmol. 1.05 equiv) sodium hydride, 60% ofl dispersion, were added in one 
portion to an ambient temperature solution of 5.7 g (27.9 mmol, 1 .0 equiv) 3-ethyHH- 

20 indazole-6-carboxyfc add methyl ester in 125 mL anhydrous DMF. After 20 min.. 3.89 
mL (36.6 mmol, 1.3 equiv) cydopentyl bromide were added dropwise. and the reaction 
mixture aJowed to stir o vern i ght at room temperat u re. The mixture was then poured 
into 1 L Hp and extracted 3 x 450 mL ethyl acetate. The organic extracts were 
combined, washed 3 x 400 mL H,0, 1 x 200 mL brine, and dried over Na,S0 4 . 

25 Filtration, concentration of IBtrate and drying gave an amber ofl, which was purified on 
a aiBca gel column (10% ethyl acetate/hexanes. gravity) to give 5.48 g (72%) of a dear 
tit 'H NMR (300 MHz, COCLJ 6 8.16 (d, 1H. J-1.0 Hz), 7.7 (m, 2H). 5.00 (qutatet 1H. 
.1=7.5 Hz). 3.97 (a, 3H), 3.01 (q. 2H, J»7.6 Hz). 22 (m, 4H). 20 (m. 2H), 1.8 (m. 2H). 
1.39 (L 3H, J-7.6 Hz); HRMS calcd for C^H^NjO^ 272.1526. Found: 272.15078. 
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G. M -CvclODentvl-3-ethvl-1 H-indazol-6-vn-methanol. 7 ml (7.0 mmol, 1.0 
equiv) lithium aluminum hydride. 1.0 M solution in tetrahydrofuran (THF), were added 
to a 0*C solution of 1 .02 g (7.05 mmol. 1 .0 equiv) 1-cyclopentyl-3-ethyM H-indazole-6- 
carboxylic acid methyl ester in 50 mL anhydrous THF. Atter 20 minutes, 1 mL 
5 methanol was added cautiously, then the reaction mixture was poured into 500 mL of 
5% H,S0 4 and extracted 3 x 50 mL ethyl acetate. The organic extracts were combined, 
washed 2 x 40 mL H,0, 1 x 40 mL brine, and dried over Na,S0 4 . Filtration, 
concentration of filtrate, and drying gave 1.58 g of a dear oil. which was purified on a 
sSica gel column to give 1.53 g (89%) dear oil: IR (CHCg 3606. 3411. 3009. 2972. 

10 2875. 1621. 1490 cm 1 ; 'H NMR (300 Mhz, CDCLJ 6 7.65 (d. 1H. J=8.0 Hz) 7.42 (s. 
1H). 7.06 (dd, 1H. J=1.0, 8.2 Hz). 4.92 (quintet. 1H. J=7.7 Hz). 4.84 (s. 2H). 2.98 (q, 
2H. J=7.6 Hz). 2.2 (m. 4H). 2.0 (m. 2H). 1.7 (m. 3H). 1.38 (L 3H. J=7.6 Hz); MS 
(thermospray. NH 4 OAc) nvz 245 (M+H*. base); HRMS calcd for 0,^,0 ♦ H: 
245.1654. Found: 245.1675. 

15 H. 1-CvdooenM-3^thvt-1 Hnndazole-6-carbaldehvde. 106 mg (0.301 mmol. 

0.05 equiv) tetrapropylammonium pemjthenate(Vll) were added to a room temperature 
suspension of 1.47 g (6.02 mmol. 1.0 equiv) (1 -cyydopentyt-3-ethyH H-indazoi-6-yf)- 
methanol. 1.06 g (9.03 mmol, 1.5 equiv) N-methylmorphoDne N-oxkJe and 3.01 g 4A 
molecular sieves in 12 mL anhydrous CH,CI,. Alter 20 minutes the reaction mixture 

20 was filtered through a short column of silica gel (edited with CH,CLJ. Fractions 
containing product were concentrated, and the residue chromatographed on a sBca gel 
column (15% ethyl acetate/hexanes, flash) to give 924 mg (63% of a pale yellow soBd: 
mp 41 • C; IR (KBr) 3053. 2966. 2872. 2819. 1695 cm 1 ; 'H NMR (300 MHz. COCy 6 
10.13 (•. 1H). 7.93 (d. 1H. JO.9 Hz), 7.77 (d. 1H. J*8.4 Hz). 7.60 (dd. 1H. J=1 X 8.4 

25 Hz). 5.00 (quintet. 1H. J«7.5 Hz). 3.01 (q. 2H. J-7.6 Hz). 22 (m. 4H). 2.0 (m. 2H). 1.7 
(m. 2H), 1.38 (L 3H, J=7.5 Hz); MS (CI. NHJ mte 243 (M+H*. base); Anal, calcd for 
CJiJifit C. 74.35; H. 7.49; N, 11.58. Found: C, 74.17; H. 7.58; N. 11.79. 

PREPARATION 2 
1 -CvdQPantvW3-athvl-1 Wndazola-B-tarfaaldehvde 

30 A. 4-aremo-2-nitm-1 ^roovl-benzene. 125 g (628 mmol. 1.0 equiv) 1- 

bromc-4-cropyi-benzene were added in one portion to a 1 0*C solution of 600 mL cone 
HjS0 4 and 200 mL H,0. With vigorous mechanical stirring, an ambient temperature 
mixture of 43.2 mL (691 mmol. 1.1 equiv) cone. HNO, (69-71%. 16M) in 150 mL cone. 
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H, SO< and 50 mL H,0 was added dropwise over 30 minutes. The ice bath was 
allowed to warm to ambient temperature, and the reaction stirred at room temperature 
for 68 hours. The reaction mixture was poured into a 4 L beaker, loosely packed full 
with crushed ice. After stirring 1 hour, the mixture was transferred to a 4 L separator/ 

5 funnel and extracted 4 x 800 mL isopropyl ether. The organic extracts were combined, 
washed 3 x 800 mL H,0, 1 x 500 mL brine, and dried over Na^O,. RKratton. 
concentration of filtrate and drying gave 150 mL of a yellow liquid, which was purified 
by silica gel chromatography (2 columns. 3 kg silica gel each, 2% ethyl 
acetate/hexanes) to afford 63.9 g (42%) of a yellow liquid. The desired regiotsomer is 
10 the less polar of the two, which are formed in a 1:1 ratio, bp 108»C, 2.0 mm; IR 
(CHCy 3031. 2966, 2935, 2875, 1531. 1352 cm-; 'H NMR (300 MHz. CDCLJ 6 8.01 
(d. 1H, J=2.1 Hz), 7.62 (dd. 1H. J*2.1, 8.3 Hz) 7.23 (d. 1H. J*8.3 Hz). 2.81 (m, 2H), 

I. 67 (m, 2H), 0.98 (L 3H, J*7.4 Hz); °C NMR (75.5 MHz. CDCLJ 6 13.94. 23.74, 34.43, 
119.6, 127.4, 133.3, 135.7. 136.4, 149.8; GCMS (El) m/z 245/243 (M*.), 147 (base); 

15 HRMS calcd for C^^NOjBr ♦ H: 243.9973. Found: 243.9954. 

B 5^rorrxK2<>rDcvl^henvtainliw t 121 g (639 rnmol, 3.0 equrv) of 
stannous chloride (anhydrous) were added In one portion to a room temperature 
sdtJtton of 51.9 g (213 rnmol, 1.0equiv)4^romo-2-nitrc-1-c<opyt-benzene in 1200 mL 
absolute ethanol and 12 mL (6 equrv) H,0. After 24 hours at room temperature, most 

20 of the ethanol was removed on a rotary evaporator. The residue was poured into a 4 
L beaker. 3/4 fuf wtth crushed ice and Hp. 150 g of NaOH peBots were added 
porttonwise. with stirring, untl the PH « 10 wmJ most ofthetkt hydroxide has olssoNed. 
The mtxture was divided In half, and each half extracted 2 x 750 mL ethyl acetate. Afl 
four ethyl acetate extracts were combined, washed 1 x 500 mL each IN NaOH. H,0, 

25 and brine, then dried over Na,SO,. Rtratton. cwKentrati™ ^ 

a yeaow squid, which was purified on a 1.2 kg sSca gel column (1:12 ethyl 
acetate/hexanes) to give 41.83 g (92%) of a IR (CHCg 3490, 3404. 

3008. 2982. 2933. 2873. 1620. 1491 on"; «H NMR (300 MHz, COCy * 6.M.9 (m. 
3H). 3.90 (or a. 2H). 2.42 (m, 2H). 1.62 (m. 2H). 0.99 (t. 3H. J=7 J3 Hz); GCMS (El) mte 

30 2157213 <M+.). 186/184 (base); Anal, calcd for CftJNBr. C. 50.49; H. 5.65; N, 6.54. 
Found: C. 50.77; H. 5.70; N. 6.50. 
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C. 6-Bromo-3-ethvM H-indazole. 49.22 g (230 mmol, 1 .0 equiv) 5-bromo-2- 
propyl-phenylamine were placed in a 3 L flask and chilled in an ice bath. A 0°C 
solution of 57.5 mL (690 mmol, 3.0 equiv) cone. HCI in 165 mL H 2 0 was added, and 
the resulting solid mass which formed was ground up until a fine white suspension 
5 resulted. 100 mL more H,0 were added, then a solution of 15.9 g (230 mmol, 1.0 
equiv) sodium nitrite in 75 mL H,0 was added dropwise over 10 minutes. The ice bath 
was removed, and the reaction allowed to stir at room temperature for 30 minutes. The 
reaction mixture was then filtered through a sintered glass funnel, pre coo Jed to 0*C. 
The filtrate was chilled in an ice bath, and with mechanical stirring, a 0*C 

1 0 solution/suspension of 32.8 g (31 3 mmol, 1 .36 equiv) ammonium tetrafluorobrate in 1 1 0 
mL H 2 0 was added dropwise over 10 minutes. The thick white suspension which 
formed (aryi diazonium tetrafluoroborate salt) was allowed to stir 1.5 hours at 0 # C. The 
mixture was then filtered, and the solid washed 1 x 200 mL 5% aq. NH 4 BF 4 (cooled at 
0 # C). 1 x 150 mL CH,OH (cooled to 0*C), then 1 x 200 mL Et^O. Drying at high 

15 vacuum, ambient temperature for 1 hour gave 54.47 g (76%) of the diazonium salt, an 
off-white solid. 

1500 mL of ethanol free chloroform were placed in a 3-neck flask, then 34.16 
g (348 mmol. 2.0 equiv) potassium acetate (powdered and dried) and 2.3 g (8.7 mmol, 
0.05 equiv) 1&-crown-6 were added. After 10 minutes, the diazonium salt was added 

20 in one portion, and the reaction mixture aBowed to stir at room temperature under 
nitrogen atmosphere for 18 hours. The mixture was then fiftened, the solid washed 2 
x with CHC1* and the titrate concentrated to give 47 g of crude product (brown 
crystals). SBca gel chromatography (1.2 kg sffica gel, ethyl acetate/hexanes gradient 
15%, 20%, 40%) gave 21.6 g (55% for second step, 42% overall) of tan crystals: mp 

25 112-114-C; IR (KBr) 3205, 3008, 2969, 2925, 1616, 1340, 1037 cm' 1 ; f H NMR (300 
MHz, COCt.) 6 9.86 (br s, 1H), 7.61 (d, 1H, J«1 -3 Hz), 7.57 (d, 1 H, J*8.4 Hz), 7 JZ4 (dd. 
1H, J*13, 8.6 Hz), 2.99 (q, 2H, J»7.6 Hz), 1.41 (t, 3H, >7.6 Hz); MS (CI, NHJ mte 
227/225 (M+H*. base); Anal, calod for CJWJBr. C, 48.02; H, 4.03; N, 12.45. Found: 
C. 48.08; H, 3.87; N, 12.45. 
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D. 6-Bromo-1 •cvcloDentvl-3-eth vl-1 H-indazole. 2.46 g (61.4 mmol, 1.05 
equiv) sodium hydride. 60% oil dispersion, were added in 0.5 g portions to a 10°C 
solution of 13.17 g (58.5 mmol, 1.0 equiv) 6-bromo-3-ethyl-1H-indazole in 500 ml 
anhydrous DMF. The mixture was stirred at ambient temperature for 20 minutes, then 
5 a solution of 8.8 mL (81.9 mmol, 1.4 equiv) cydopentyt bromide in 10 mL anhydrous 
DMF was added dropwise. After 18 hours, the reaction mixture was poured into 2 L 

H, 0 and extracted 2 x 1 L ethyl acetate. The organic extracts were combined, washed 
2 x 750 mL H,0. 1 x 500 mL brine, and dried over Na,S0 4 . Filtration, concentration 
of filtrate and drying gave 20.7 g of crude product, which was purified on a silica gel 

10 column (1.1 kg silica gel. 3% ethyl acetate/hexanes) to give 10.6 g (62%) of an amber 
liquid: IR (CHCy 2972. 2875. 1606, 1501, 1048 cm- , ; *H NMR (300 mHz, CDCLJ 6 
7.56 (d, 1H, J*1.3 Hz), 7.52 (d. 1H, J«8.7 Hz), 7.17 (dd, 1H. J* 1.5, 8.5 Hz), 4.83 
(quinteL 1H, J=7.6 Hz). 2.96 (q. 2H. J=7.6 Hz). 2.15 (m, 4H), 2.0 (m. 2H). 1.65 (m. 2H), 

I. 36 (t 3H. J»7.7 Hz); MS (thermospray. NH 4 OAc) nrvz 295/293 (M+H+. base); Anal. 
15 calcd for C^H^r C, 57.35; H. 5.84; N. 9.55. Found: C. 57.48; H, 5.83; N, 9.90. 

E- 1^VClopentv^3^thv».1H4iMla«»le^rbaldahvd a 11.6mL(28.4mmol. 
1.0 equiv) n-BuU. 2.45 M in hexanes. were added to a -78*C solution of 8.32 g (28.4 
mmol, 1.0 equiv) 64>rofTK>-1<yctoperitY^^ in 200 mL anhydrous THF. 

Alter 30 min. at -78'C. 8.8 mL (114 mmol. 4.0 equiv) anhydrous DMF were added 

20 dropwise, and the reaction mixture was aflowed to stir an additional 30 minutes at 
-78 # C. The mixture was warmed to room temperature over 1 hour, then 125 mL 1N 
HO were added. After stirring for 10 minutes, most of the THF was removed on a 
rotary evaporator. The residue was diluted with 500 mL Hp. and extracted 2 x 250 
mL ethyl acetate. The organic extracts were combined, washed 1 x 100 mL H,0. 1 x 

25 100 mL brine, and dried over Na£0 4 . Filiation, conce nt r a tion of fittrato and diving 
gave a yellow ofl. which was purified on sOca gel column (15% ethyl acetate/hexanes. 
gravity) to give 4.70 g (68%) of a yelow crystafine sold: 'H NMR (300 MHz, CDCy 
identical to the spectrum of the tide compound from Preparation 1. 

PREPARATION a 

30 1-CvdooenM-3^thvi.1 H-ind^oto^eart^yyfe md* 

9.44 g (57.5 mmol, 1.0 equiv) of 4-propyftenzote add were partially dissolved 
in 50 mL cone. H,S0 4 and chilled in an ice bath. A solution of 4.7 mL (74.7 mmol. 1.3 
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equiv) cone. HNO, in mL cone. H 2 S0 4 was added dropwise over 1-2 minutes. After 
stirring 1 hour at 0*C, the reaction mixture was poured into a 1 L beaker half full with 
ice. After stirring 10 minutes, the white solid which formed was filtered, washed 1 x 
H 2 0, and dried to give 12.01 g (100%) of the title compound: mp 106-109°C; IR (KBr) 
5 3200-3400. 2966, 2875, 2667. 2554. 1706. 1618, 1537, 1299, 921 cm'; 'H NMR (300 
MHz. DMSO-dJ 6 0.90 (L 3H. J*7.4 Hz). 1 .59 (m, 2H), 2.82 (m, 2H). 7.63 (d. 1 H. J=8.0 
Hz). 8.12 (dd. 1H. J*1.7. 8.0 Hz), 8.33 (d. 1H. J*1.7 Hz); "C NMR (75.5 MHz, DMSO- 
dj 6 14.2. 23.7. 34.2. 125.4. 130.5. 132.9, 133.6. 141.4. 149.5. 165.9; Anal, calcd for 
C W H„N0 4 »1/4H J 0: C. 56.20; H. 5.42; N, 6.55. Found: C. 56.12; H, 5.31; N. 6.81. 

10 B. 3-Amino-4-oroDvt-benzoic acid 

A mixture of 11.96 g (57.2 mmol) 3-nitn>4-propyl-benzoic acid and 1.5 g 10% 
Pd/C, 50% water wet, in 250 mL CHjOH was placed on a Pan* hydrogenation 
apparatus and shaken under 25 psi H, at ambient temperature. After 1 h, the reaction 
mixture was filtered through Celite®, and the filtrate concentrated and dried to give 9.80 

15 g (96%) of a pale yellow crystalline toBd: mp 139.5-142.5*C; IR (KBr) 3200-2400. 3369. 
3298. 2069. 2874. 2588, 1690. 1426, 1260, 916. 864 cm 1 ; 'H NMR (300 MHz, DMSO- 
dj 6 0.90 (L 3H. J-7.2 Hz). 1.52 (m, 2H). 2.42 (m, 2H). 5.08 (br s. 2H), 6.96 (d. 1H. 
J-7.8 Hz). 7.05 (dd. 1H. J«1.7. 7.8 Hz). 7.20 (d. 1H. J*1.7 Hz); MS (CI, NHJ nVz 180 
M*H\ base); Anal, calcd for (WJO a »1/3H,0: C, 64.85; N. 7.89; N, 7.56. Found: 

20 C. 64.69; H. 7.49; N. 7.86. 

C. 3<^rt)oxv^)ioDv1^iiz«nediazo t-buM jgffidg 
A mixture of 8.80 g (49.1 mmol, 1.0 equiv) 3-atnimM-pfopyM>enzoic add and 
2.34 g (22.1 mmol. 0.45 equiv) sodium carbonate in 55 mL H,0 was heated genttywith 
a heat gun until most dissolved. The reaction mixture was chilled in an ice bath, and 

25 a solution of 3.73 g (54.0 mmol. 1.0 equiv) sodium nitrite in 27 mL Hp was added 
dropwise. After 15 minutes, the reaction mixture was transferred to a dropping funnel 
and added over 10 minutes to a beaker containing 55 g of crushed ice and 10.6 mL 
cone. HCI. After stirring 10 minutes, the contents of the beaker were transferred to a 
dropping funnel and added over 5 minutes to a room temperature solution of 5.31 mL 

30 (47.1 mmol. 0.96 equiv) t-butyl thiol in 130 mL ethand. The pH was adjusted to 4-5 
by addition of saturated aqueous Na,CO, solution, and the reaction mixture was 
afl owed to stir 1 hour at ambient temperature. 200 mL brine were added, and toe 
mixture was filtered. The soBd was washed 1 x H,0 and dried overnight to give 12.25 
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g (89%) of a brown/rust colored powder (caution - stench): mp 102°C (dec); IR (KBr) 
3200-2400. 2962. 2872, 2550. 1678. 1484. 1428. 1298. 1171 cm-; 'H NMR (300 MHz. 
DMSO-dj) 6 0.84 (t. 3H. J=7.3 Hz). 1.48 (m. 2H). 1.55 (s. 9H). 2.42 (m. 2H). 7.29 (d. 
1H. J=1.6 Hz). 7.50 (d. 1H. J=8.0 Hz). 7.86 (dd. 1H. J=1.7, 7.9 Hz). 13.18 (br s. 1H); 
5 MS (thermospray. NH 4 OAc) mfe 281 (M+H+. base); Anal, calcd for C^H^O^: C. 
59.96; H, 7.19; N. 9.99. Found: C. 59.71; H. 7.32; N, 10.02. 
D. 3-EthyM Wndazote^-carbmtvfir. a «ri 

A solution of 12.0 g (42.8 mmol. 1.0 equiv) 3-cartx>xy-6-propyH)enzenediazo 
t-butyl sulfide in 150 mL DMSO was added dropwtse over 15 minutes to a room 
10 temperature solution of 44.6 g (398 mmol. 9.3 equiv) potassium t-butoxkJe in 200 mL 
DMSO. After storing 2 hours at ambient temperature, the reaction mixture was poured 
into 1.5 L of 0-C IN HCI. stirred 5 minutes, then extracted 2 x 350 mL ethyl acetate. 
The ethyl acetate extracts (caution-stench) were combined, washed 2 x 250 mL H,0, 
and dried over MgS0 4 . Filtration, concentration of filtrate and drying gave a tan solid. 

15 which was triturated with 1 L of 1 :3 Etp/Hexanee and dried to give 7.08 g (87%) of a 
tan crystalline powder mp 248-251'C; IR (KBr) 3301, 3300-2400, 2973, 2504, 1702, 
1455. 1401. 1219 cm-'; 'H NMR (300 MHz. DMSO-dJ 6 1.31 (L 3H. J=7.6 Hz). 2.94 
(q. 2H, J=7.6 Hz). 7.63 (dd. 1H. J»1.1. 8.4 Hz), 7.81 (d, 1H, J=8.4 Hz). 8.06 (d. 1H, 
J»1.1 Hz), 12.95 (br s. 1H); MS (CI, NHJ nVz 191 (M*H*. base); Anal, calcd tor 

20 C^H^Cy C. 63.14; H. 5.30; N. 14.73. Found: C. 62.66; H. 5.42; N. 14.80. 
E - 3-ShvH mndazoto^cajfaoitvfic add mathvl 
8.78 g (45.8 mmol. 1.1 equiv) 1 -<3-dJnwthytaminopropyf)-3^th 
hydrochloride were added in one portion to a room temperature solution of 7.92 g (41.6 
mmol. 1.0 equiv) 3-ethyM H-indazole-6-carboxyfic add. 16.9 mL (416 mmol, 10 equiv) 

25 methanol and 5.59 g (45.6 mmol. 1.1 equiv) OMAP In 250 mL CHjCI,. After 18 hours 
at room temperature, the reaction mixture was concentrated to -150 mL, dSuted with 
500 mL ethyl acetate, washed 2 x 100 mL 1N HO, 1 x 100 mL Hfi, 1 x 100 mL brine, 
and dried over Na^0 4 . Filtration, concentration of filtrate and drying gave 7.8 g of a 
brown solid, which was purified on a sOca gel column (30% to 50% ethyl 

30 acetate/hexanea gradient) to give 6.41 g (75%) of a tan sold: mp 107-108'C; IR (KBr) 
3100-2950. 1723. 1222 enV 1 ; «H NMR (300 MHz. COCy 6 8.19 (m. 1H), 7.7-7 A (m. 
2H). 3.96 (s. 3H). 3.05 (q. 2H, J«7.7 Hz). 1.43 (L 3H. 7.7 Hz); MS (CI, NHJ nvz 205 
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(M+H*, base); Anal, calcd for C lt H u N,Cv C, 64.70; H. 5.92; N. 13.72. Found: C, 
64.88; H, 6.01; N, 13.96. 

F. 1-Cvdopentvl-3-ethvl-1H-indazole-6-carboxvlic acid methyl ester 
1.17 g (29.4 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were added 

5 in one portion to a room temperature solution of 5.7 g (27.9 mmol, 1 .0 equiv) 3-ethyi- 
1H-indazole-6-cartjoxy1ic acid methyl ester in 125 mL anhydrous DMF. After 20 
minutes, 3.89 mL (36.6 mmol, 1.3 equiv) cyclopentyl bromide were added dropwise, 
and the reaction mixture allowed to stir overnight at room temperature. The mixture 
was then poured into 1 L H,0 and extracted 3 x 400 mL H,0. 1 x 200 mL brine, and 

10 dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave an amber oil, 
which was purified on a silica gel column (10% ethyl acetate/hexanes, gravity) to give 
5.48 g (72%) of a dear oil: 'H MR (300 MHz, CDCy 6 8.16 (d, 1H, J=1.0 Hz), 7.7 (m, 
2H), 5.00 (quintet, 1H, J*7.5 Hz), 3.97 (s, 3H), 3.01 (q. 2H, J=7.6 Hz), 2.2 (m, 4H), 2.0 
(m, 2H). 1.8 (m. 2H), 1.39 (t, 3H, J*7.6 Hz); HRMS calc for C^NA: 272.1526. 

15 Found: 272.15078. 

G. 1 -Cvdopentvt-3-ethvM HHnda?ole-6-carboxvlic add 

Amixture of 5.24g (19.2 mmol. 1.0 equiv) 1<ydopentyl-3-ethyl-1H-indazole-6- 
carboxyflc acid methyl ester in 120 mL methanol and 60 mL 1 N NaOH was heated to 
reflux After 1 hour, the reaction mixture was cooled to room temperature, 

20 concentrated to 75 mL, addified to pH = 1 with 1 N HCI, and extracted 2 x 200 mL ethyl 
acetate. The organic extracts were combined, washed 1 x 150 mL H,0, 1 x 150 mL 
brine, and dried over NajS0 4 . Filtration, concentration of filtrate and drying gave 4.79 
g (96%) of a white solid. A small sample was recrystaffized from ethyl acetate/hexanes 
to obtain analytical data: mp 157-159-C; IR (KBr) 3100-2500, 1683, 1298 cm '; 'H 

25 NMR (300 MHz, DMSO-dJ 6 13.0 (br s. 1H), 8.21 (s. 1H). 7.79 (d, 1H, J=7.9 Hz), 7.62 
(add, 1H, J=1.2. 8.4 Hz). 5.18 (quintet, 1H, J=7.5 Hz), 2.92 (q, 2H, J=7.6 Hz), 2.1 (m, 
2H), 2.0 (m. 2H). 1.85 (m, 2H), 1.6 (m. 2H), 1.29 (t 3H, >7.6 Hz); MS (CI. NHJ m/z 
259 (M+H*. base); Anal, calcd for C^JUfi^ C, 69.74; H, 7.02; N, 10.85. Found: C, 
69.77; H, 7.02; N, 10.85. 

30 



WO 98/09961 



PCT/1B97/01023 



-42- 
EXAMPLE 1 

2^vcloDentvl-2H.inda7 ole^^rboxvlicacidf3.5-diehloro-ovridin-4.ynamideand 
1 -CvdODentvl-2H-inda2ole-6-carfaoxvlic acid f3.5-dichloro-Dvridin-4. Y l) amiH 0 
1.A 1H-lndazole-6 -carPoxvlic acid 
5 A partial solution of 1 5. 1 g (1 00 mmol. 1 .0 equiv) 3-amino-4-methylbenzoic add 

in 150 mL anhydrous THF was added dropwise to a -20 # C solution of 18 mL (146 
mmol, 1.46 equiv) boron trifluoride etherate in 450 mL ethanol free chloroform. After 
5 minutes, 14 mL (106 mmol, 1.06 equiv) of 90% t-butyl nitrite were added dropwise. 
and the reaction stirred at 0"C for 2 hours. 49 g (500 mmol, 5.0 equiv) potassium 
10 acetate were added portionwise. followed by 2.65 g (10 mmol, 0.1 equiv) 18-crown-6 
in one portion. The reaction mixture was allowed to stir at room temperature for 48 
hours, then was concentrated on a rotary evaporator. 500 mL of 3:7 acetone/ethyl 
acetate and 150 mL 1N HCI were added, and the mixture stirred for 2 hours. 150 mL 
brine were added and the mixture was filtered. The filtrate was transferred to a 
1 5 separatory funnel, the layers separated, and the aqueous layer extracted 2 x 100 mL 
3:7 acetone/ethyl acetate. The organic layers were combined and dried over MgS0 4 . 
Filtration and concentration of the filtrate gave a solid, to which were added 250 mL of 
acetic acid. The suspension was heated on a steam bath until mostly dissolved, then 
was removed from the steam bath and 300 mL of ethereal HCI (prepared by passing 
20 HO (g) through 350 mL Et,0, chilled in an tee bath, for 1 0 minutes) were added slowly 
to the still hot acetic acid solution. 250 mL Et,0 were added and the mixture stirred 
at room temperature for 1 hour. Filtration and drying gave a golden brown powder. 
The powder was suspended in 500 mL of 3:7 acetone/ethyl acetate, 100 mL brine were 
added, and the mixture stirred for 1 hour at room temperature. The layers were 
25 separated, and the aqueous layer was extracted 1 x 100 mL ethyl acetate. The 
combined organic layers were dried over MgS0 4 . Filtration, concentration of filtrate and 
drying at high vacuum, room temperature for 18 hours gave 7.81 g (48%) of a brown 
powder mp >275"C; MS (CI. NHJ mfe 180 (M+18*. base). 
1B 1KHndazote-6-cari3oxvlic a cid methvl aster 
30 A mixture of 7.59 g (46.8 mmol, 1 .0 equiv) 1 H-indazole-6-carboxylic add in 500 

mL CH,OH and 1 mL cone. H,S0 4 was heated to reflux for 8 hours, then allowed to stir 
at room temperature for 18 hours. The mixture was concentrated to -200 mL, diluted 
with 1 L ethyl acetate, and washed 1 x 250 mL saturated aqueous NaHCO,, 1 x 250 
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mL H 2 0, 1 x 250 mL brine, and dried over Na 2 S0 4 . The aqueous washes were 
extracted with two portions of ethyl acetate to recover additional product. The organic 
layers were combined, concentrated, and dried to give 6.75 g (82%) of a yellow- 
orange-tan solid: 1 H NMR (300 MHz, CDCy 6 10.8 (br s, 1H), 8.28 (dd, 1H, J=0.9, 1.9 
5 Hz), 8.15 (d, 1H, J=1.0 Hz), 7.8 (m, 2H), 3.97 (s, 3H); MS (CI, NHJ m/z 177 (M+H*. 
base). 

1.C 1^Cvdopentvl>1H-indazote-6-carboxvlic acid methvl ester and 2r 

cvdopentvt-2H-indazole-6-cartx3xvlic acid methyl ester 
1.60 g (39.9 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were added 

10 in one portion to a room temperature solution of 6.70 g (38.0 mmol, 1.0 equiv) 1H- 
indazole-6-carboxylic acid methyl ester in 150 mL anhydrous DMF. After 30 minutes, 
4.5 mL (41.8 mmol, 1.1 equiv) cyclopentyl bromide were added dropwise, and the 
mixture stirred at room temperature for 24 hours. The reaction mixture was diluted with 
1.2 liters of ethyl acetate, washed 3 x 350 mL H 2 0, 1 x 250 mL brine, and dried over 

1 5 Na^O,. Filtration, concentration of filtrate and drying gave 1 2 g of an amber oil, which 
was purified on a 700 g silica gel column (20% ethyl acetate/hexanes, flash) to give 
4.26 g of 1<ydopentyl-1H4ndazole-6-carboxyfic acid methyl ester (46% yield, less 
polar isomer) and 3.66 g of 2-cydopentyt-2H-indazoIe-6-carboxylic add methyl ester 
(39% yield, more polar isomer). Both compounds were orange oils: data for 1H- 

20 indazole regioisomer. IR (CHCy 2996, 2955. 2874, 1717, 1249 cm' 1 ; HRMS calcd for 
CuHuNA: 244.1213; found: 244.1209; data for 2H-indazole regioisomer IR (CHCy 
2972, 2955, 2876. 1714, 1242 cm* 1 ; HMRS calcd for C M H ia NA: 244.1213. Found: 
244.1220. 

1.D 1-CvdopentvH HHndazote-6-carboxvlic add 

25 A mixture of 3.93 g (16.1 mmol, 1.0 equiv) of 1-cydopentyMH-indazo!e-6- 

carboxylic add methyl ester, 100 mL CH*OH and 50 mL IN NaOH was heated to reflux 
for 30 minutes. The reaction mixture was cooled to room temperature, and most of the 
CH,OH removed on a rotary evaporator. The residue was diluted with 325 mL H^O and 
acidified to pH = 1 with 2N HCI. After stirring 5 minutes, the mixture was filtered, and 

30 the solid washed 2 x H,0 and dried overnight to give 3.42 g (92%) of a yellow powder 
mp 172-175 # C; Anal, calcd for C^H, 4 Hfir C, 67.79; H. 6.13; N, 12.16. Found: C, 
67.62; H, 5.82; N, 12.19. 
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1E 2^vcloDent v|.2H.indazole-6-carfaoxvlic add 

This compound was prepared according to the method of Example 1 .D. starting 
with 3.28 g (13.4 mmol) 2-cydopentyl-2H-indazole-6-carboxylic acid methyl ester. 100 
mL CH,OH and 40 mL 1N NaOH. to give 2.71 g (88%) of light yellow powder mp 190- 
5 193-C; Anal, cated for C„H 14 NA: C. 67.79; H, 6.13; N. 12.16. Found: C. 67.40; H, 
6.04; N. 12.38. 

1F 1-Cvdopentvl-1H-indazol e-6-<*rooxvlic acid f3 S-dichloro-Dvridirv4-vl) 
amide 

A suspension of 495 mg (2.15 mmol, 1.0 equiv) 1-cydopentyMH-indazole-6- 
1 0 carboxylic acid. 204 //L (2.79 mmol. 1 .3 equiv) thionyl chloride, and 1 0 /iL DMF in 1 0 
mL anhydrous toluene was heated to reflux for 3 hours, then cooled to ambient 
temperature and concentrated to dryness on a rotary evaporator. In a separate flask, 
a solution of 333 mg (2.04 mmol, 0.95 equiv) 3,5-dfehloro-4-aminopyridine in 10 mL 
anhydrous THF was added dropwise to a 0 # C suspension of 198 mg (4.95 mmol, 2.3 

15 equiv) sodium hydride, 60% oil dispersion, in 10 mL anhydrous THF. The mixture was 
stirred for 15 minutes at room temperature, then was re cooled to 0 # C. A solution of 
the acid chloride (prepared above) in 10 mL anhydrous THF was added dropwise, and 
the reaction mixture allowed to stir at room temperature overnight. 4.5 mL 1N HCI 
were added dropwise to the reaction mixture, which was then diluted with 200 mL 

20 CHjCI,, washed 1 x 30 mL each HjO, 10% aqueous Na,CO„ H,0. then dried over 
Na,SCy Purification on a silica gel column (2% CH,OH/CHjClj, flash) gave 0.76 g 
(94%) of product a yellow amorphous foam: 'H NMR (300 MHz, CDCy 6 8.58 (s. 2H), 
8.19 (d, 1H, J=0.9 Hz). 8.09 (d. 1H. J=0.7 Hz), 7.93 (or s. 1H), 7.84 (dd, 1H, J=0.7, 8.4 
Hz), 7.63 (dd. 1H. J=1.4, 8.4 Hz), 5.08 (quintet, 1H), 2.2 (m. 4H), 2.0 (m, 2H). 1.75 (m, 

25 2H); MS (CI, NHJ m/z 375 (M+H*. base); Anal, calcd for C^.N.OCI,: C. 57.62; H, 
4.30; N, 14.93; found: C. 57.68; H, 4.55; N. 14.55. 

16 2^^Pent Y 1-2H^azole-6-cafbox Y lic acid S^ichloro-ovridirv^ 
vnamide 

This compound was prepared according to the method of Example 1.F, using 
30 424 mg of 2-cydopentyl-2H^azole^-cart)oxync acid as starting material to give 406 
mg (59%) of a white amorphous foam: 'H NMR (300 MHz. COCy 6 8.57 (s, 2H). 8.36 
(d, 1H. J*1.4 Hz), 8.06 (d. 1H. J*0.7 Hz), 7.84 (br s, 1H), 7.78 (dd. 1H. J*0.7. 8.6 Hz), 
7.64 (dd. 1H, J«1.5, 8.7 Hz). 5.00 (quintet 1H), 2.35 (m, 2H). 2.25 (m. 2H). 2.0 (m. 
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2H). 1.8 (m, 2H); MS (CI, NH,) m/z 375 (M+H\ base); Anal, calcd for C„H 19 N 4 OCI : : 
C, 57.62; H, 4.30; N, 14.93. Found: C. 57.39; H, 4.59; N, 14.56. 

EXAMPLE 2 

3-Nitro-4-Droovl-benzoic acid 
5 9.44 g (57.5 mmol, 1.0 equiv) of 4-propylbenzoic acid were partially dissolved 

in 50 mL cone. H 2 S0 4 and chilled in an ice bath. A solution of 4.7 mL (74.7 mmol, 1.3 
equiv) cone. HNO, in 10 mL cone. H,S0 4 was added dropwise over 1-2 min. After 
stirring 1 h at 0°C, the reaction mixture was poured into a 1 L beaker half full with ice. 
After stirring 10 min., the white solid which formed was filtered, washed 1 x H,0, and 
10 dried to give 12.01 g (100%) of the title compound: mp 106-109°C: IR (KBr) 3200-3400, 
2966, 2875, 2667, 2554, 1706, 1618, 1537, 1299. 921 cm 1 ; 'HNMR (300 MHz. DMSO- 
d.) 6 0.90 (t. 3H. J=7.4 Hz). 1.59 (m, 2H). 2.82 (m. 2H). 7.63 (d. 1H. J=8.0 Hz). 8.12 
(dd, 1 H, J-1 .7. 8.0 Hz), 8.33 (d. 1H, J=1 .7 Hz); 13 C NMR (75.5 MHz. DMSO-DJ 6 14.2. 
23.7, 34.2. 125.4. 130.5. 132.9. 133.6, 141.4, 149.5. 165.9; Anal, calcd for 
15 C 10 H„NO 4 .1/4H,0: C, 56.20; H. 5.42; N, 6.55. Found: C, 56.12; H, 5.31; N, 6.81. 

EXAMPLE? 
3-Amino-4-DroDvt-benzoic add 

A mixture of 11.96 g (57.2 mmol) 3-nitro-4-propyl-benzoic acid and 1.5 g 10% 
Pd/C. 50% water wet, in 250 mL CH,OH was placed on a Pan- hydrogenation 

20 apparatus and shaken under 25 psi H, at ambient temperature. After 1 h, the reaction 
mixture was filtered through Celite$, and the filtrate concentrated and dried to give 9.80 
g (96%) of a pale yellow crystalline solid: mp 1 39.5-1 42.5'C; IR (KBr) 3200-2400. 
3369, 3298, 2969, 2874, 25588. 1690. 1426, 1260, 916. 864 cm' 1 ; 'H NMR (300 MHz, 
DMSOdJ *0.90 (t 3H, J»7.2 Hz), 1.52 (m, 2H). 2.42 (m, 2H), 5.08 (br s, 2H), 6.96 

25 (d. 1H, J*7.8 Hz), 7.05 (dd. 1H, J*1.7, 7.8 Hz), 7.20 (d, 1H, J=1.7 Hz); MS (CI.NHJ 
m/z 180 (M+H*. base); Anal, cadd for CvflJiOfVZHp: C, 64.85; N, 7.89; N. 7.56. 
Found: C, 64.69; H, 7.49; N. 7.86. 

EXAMPLE 4 
3-Carboxv-6-oropvM?enzenediazo t-buM sulfide 
30 A mixture of 8.80 g (49.1 mmol, 1.0 equiv) 3-aminc-4-propyl-benzoic add and 

2.34 g (22.1 mmol, 0.45 equiv) sodium carbonate in 55 mL H,0 was heated gently with 
a heat gun until mostly dissolved. The reaction mixture was chilled in an ice bath, and 
a solution of 3.73 g (54.0 mmol, 1.0 equiv) sodium nitrite in 27 mL H,0 was added 
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dropwise. After 15 min., the reaction mixture was transferred to a dropping funnel and 
added over 10 min. to a beaker containing 55 g of crushed ice and 10.6 mL cone. HCI. 
After stim'ng 10 min., the contents of the beaker were transferred to a dropping funnel 
and added over 5 min. to a room temperature solution of 5.31 mL (47.1 mmol, 0.96 
5 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5 by addition of 
saturated aqueous Na,CO, solution, and the reaction mixture was allowed to stir 1 h 
at ambient temperature. 200 mL brine were added, and the mixture was filtered. The 
solid was washed 1 x H,0 and dried overnight to give 12.25 g (89%) of a brown/rust 
colored powder (caution - stench): mp 102°C (dec); IR (KBr) 3200-2400, 2962. 2872, 

10 2550, 1678, 1484, 1428, 1298, 1171 cm-'; 'H NMR (300 MHz, DMSO-dJ 6 0.84 (t, 3H, 
J=7.3 Hz), 1.48 (m, 2H). 1.55 (s, 9H), 2.42 (m, 2H), 7.29 (d, 1H, J=1.6 Hz), 7.50 (d, 1H. 
J=8.0 Hz), 7.86 (dd, 1H, J=1.7, 7.9 Hz), 13.18 (br s, 1H); MS (thermospray, NH 4 OAc) 
m/z 281 (M+H+, base); Anal, calcd for C^NAS: C, 59.96; H, 7.19; N, 9.99. 
Found: C, 59.7i; H, 7.32; N, 10.02. 

1 5 EXAMPLE S 

3-Ethvt-1H-in dazQte-6^affaoyYfift f ffl 

A solution of 12.0 g (42.8 mmol, 1.0 equiv) 3-carboxy-6-propyl-benzenediazo 
t-butyt sulfide in 150 mL DMSO was added dropwise over 15 min. to a room 
temperature solution of 44.6 g (398 mmol, 9.3 equiv) potassium t-butoxide in 200 mL 

20 DMSO. After stirring 2 h at ambient temperature, the reaction mixture was poured into 
1.5 L of 0°C 1N HC1, stored 5 min., then extracted 2 x 350 mL ethyl acetate. The 
ethyl acetate extracts (caution - stench) were combined, washed 2 x 250 mL H,0, and 
dried over MgS0 4 . Filtration, concentration of filtrate and drying gave a tan solid, which 
was triturated with 1 L of 1:3 Et,0/Hexanes and dried to give 7.08 g (87%) of a tan 

25 crystalline powder mp 248-251 »C; IR (KBr) 3301 , 3300-2400, 2973. 2504. 1702, 1455, 
1401. 1219 cm- 1 ; 'H NMR (300 MHz, DMSO<g 6 1.31 (t. 3H, J=7.6 Hz). 2.94 (q, 2H). 
J=7.6 Hz), 7.63 (dd. 1H. J-1.1, 8.4 Hz), 7.81 (d. 1H, J=8.4 Hz), 8.06 (d. 1H. J=1.1 Hz). 
12.95 (br s. 1H); MS (CI, NH,) m/z 191 (M+H+, base); Anal, calcd for 0,^,0,; C, 
63.14; H. 5.30; N. 14.73. Found: C, 62.66; H. 5.42; N, 14.80. 

30 EXAMPLES 

3-EthvM H-indazote-6-carboxvttc acid mathvl ««t»r 

8.78 g (45.8 mmol. 1.1 equiv) H3-din^thylaminopropy1)-3^thykarbodiimkie 
hydrochloride were added in one portion to a room temperature solution of 7.92 g (41.6 
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mmol, 1.0 equiv) 3-ethyl-1 H-indazo!e-6-carboxylic acid, 16.9 mL (416 mmol, 10equiv) 
methanol and 5.59 g (45.8 mmol, 1.1 equiv) DMAP in 250 mL CH^. After 18 h at 
room temperature, the reaction mixture was concentrated to -150 mL, diluted with 500 
mL ethyl acetate, washed 2 x 100 mL 1N HC1, 1 x 100 mL H 2 O t 1 x 100 mL brine, and 
5 dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave 7.8 g of brown 
solid, which was purified on a silica gel column (30% to 50% ethyl acetate/hexanes 
gradient) to give 6.41 g (75%) of a tan solid: mp 107-108°C; IR (KBr) 3100-2950, 1723, 
1222 cm' 1 ; *H NMR (300 MHz, CDCy S 8.19 (m, 1H, 7.7-7.8 (m, 2H), 3.96 (s, 3H), 
3.05 (q, 2H t J=7.7 Hz), 1.43 (t, 3H, 7.7 Hz); MS (CI, NHJ m/z 205 (M+H*, base); Anal. 
10 calcd for C^H^O;. C, 64.70; H, 5.92; N, 13.72. Found: C, 64.88; H, 6.01; N, 13.96. 

EXAMPLE 7 

1 -Cvclopentvl-3-ethvM H-indazole-6-carboxvlic acid methyl ester 
1 .17 g (29.4 mmol, 1 .05 equiv) sodium hydride, 60% oil dispersion, were added 
in one portion to a room temperature solution of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyl- 

15 1 Hnndazole-6-cafboxyiic acid methyl ester in 125 mL anhydrous DMF. After 20 min., 
3.89 mL (36.6 mmol, 1.3 equiv) cydopentyl bromide were added dropwise, and the 
reaction mixture allowed to stir overnight at room temperature. The mixture was then 
poured into 1 L H 3 0 and extracted 3 x 450 mL ethyl acetate. The organic extracts 
were combined, washed 3 x 400 mL H^O, 1 x 200 mL brine, and dried over Na 2 S0 4 . 

20 Filtration, concentration of filtrate and drying gave an amber oil, which was purified on 
a silica gel column (10% ethyl acetate/hexanes, gravity) to give 5.48 g (72%) of a dear 
oil: 'H NMR (300 MHz, CDCg *8.16 (d, 1H, J=1.0 Hz). 7.7 (m t 2H), 5.00 (quintet, 1H, 
J=7.5 Hz), 3.97 <s, 3H), 3.01 (q, 2H, J=7.6 Hz), 2.2 (m, 4H), 2.0 (m, 2H), 1.8 (m, 2H), 
1.39 (t 3H f J=7.6 Hz); HRMS calcd for C^H^A- 272.1526. Found: 272.15078. 

25 EXAMPLES 

1 -Cvdopentvl-3-ethvM H-indazole^carboxvlic acid 
A mature of 5.24 g (1 9.2 mmol, 1 .0 equiv) 1 -cydopentyl-3-ethyM H-indazole-6- 
carboxylic add methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to 
reflux. After 1 h, the reaction mixture was cooled to room temperature, concentrated 

30 to 75 mL, acidified to pH * 1 with 1N HCI, and extracted 2 x 200 mL ethyl acetate. The 
organic extracts were combined, washed 1 x 150 mL H,0, 1 x 150 mL brine, and dried 
over NajSO* Filtration, concentration of filtrate and drying gave 479 g (96%) of a 
white solid. A small sample was recrystallized from ethyl acetate/hexanes to obtain 
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analytical data: mp 157-159 °C; IR (KBr) 3100-2500. 1683, 1298 cm' 1 ; 'H NMR (300 
MHz, DMSO-dJ 6 13.0 (br s. 1H, 8.21 (s, 1H), 7.79 (d, 1H, J=7.9 Hz), 7.62 (sdd, 1H. 
J=1.2, 8.4 Hz), 5.18 (quintet. 1H, J=7.5 Hz), 2.92 (q, 2H, J=7.6 Hz), 2.1 (m, 2H), 2.0 
(m, 2H), 1.85 (m, 2H), 1.6 (m, 2H). 1.29 (t, 3H, J=7.6 Hz); MS (CI. NH,) nVz 259 
5 (M+H*. base); Anal, calcd for 0^,^,0,: C, 69.74; H, 7.02; N, 10.85. Found: C, 
69.77; H, 7.02; N, 10.85. 

EXAMPLE 9 

1-Cvclooentvl-3^thv>-1H -indazole-6-cafboxvlic add (3.5-dichloro-pvridin-4-vll- 
amide 

10 9.A 1-Cvclopentvl-3-ethvt-1 H-indazole-6-carboxvlic acid 

7.73 mL (18.9 mmol, 1.0 equiv) n-butyl lithium, 2.45 M in hexanes, were added 
dropwise to a -78°C solution of 5.55 g (1 8.9 mmol, 1 .0 equiv) 6-bromo-1 -cydopentyl-3- 
ethyHH-indazole in 100 mL anhydrous THF. Alter 30 minutes. CO a (g) was bubbled 
into the reaction mixture for 15 minutes. The reaction mixture was warmed to room 

1 5 temperature over several hours, then poured into 600 mL H 2 0, addified to pH = 1 , and 
extracted 2 X 250 mL ethyl acetate. The organic extracts were combined, washed 1 
x 150 mL Hp, 1 x 100 mL brine, and dried over Na 2 S0 4 . Filtration, concentration of 
filtrate and drying gave 4.90 g (100%) of off-white crystals: mp 153-155"C; *H NMR 
(300 MHz. DMSOdJ identical with the spectrum of the product from Example 12. 

20 9.B 1-CvdODentvt-3-ethvM H-mdazote-6-carbonvl chloride 

791 pL (10.8 mmol, 1.4 equiv) thionyl chloride were added to a room 
temperature solution of 2.00 g (7.74 mmol, 1.0 equiv) 1-cydopentyl-3-ethyMH- 
indazole-6-carboxytfc acid and 100 pL DMF in 100 mL anhydrous toluene. The 
reaction mixture was heated to reflux for two hours, then cooled to room temperature, 
25 concentrated on a rotary evaporator, and dried at high vacuum, room temperature to 
give 2.16 g (100%) of brown crystals: mp 4*48 # C; MS (a, NH,) m>z 279 (M+H*. W CI). 
277 (M+H*, "CI). 

9.C 1 -CvdopenM-3^thv«-1 H-jndazole^-carboxvfc add f3S^ichlon>^vridin. 

30 This compound was prepared according to the method of example 1.F, using 

1.08 g (3.87 mmol) 1-cydopenty1-3-ethyH H-mdazote-&-carbonyf chloride as starling 
material, to give 1.327 g (85%) of pale yellow crystalline solid: mp 174-176'C; MS (CI, 
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NH 3 ) m/z 405 (M+H\ "CI), 403 (M+hT, "CI); Anal, calcd for CjoH^OCI,: C, 59.56; 
H, 5.00; N, 13.89. Found: C, 60.23; H, 5.42; N, 14.09. 

EXAMPLE 10 

1^vctopen^3^thvt-1H-indazo(e-6<art)oxvlic add (4.6Klichloro-Dvnmidin-5-vn- 
5 amide 

50 pL (0.680 mmol, 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 135 mg (0.523 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H- 
indazole-6-carboxylic add and 10 pL DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 hours, then cooled to room temperature, 

10 concentrated to dryness on a rotary evaporator, and dried at high vacuum, room 
temperature for several hours. 21 mg (0.523 mmol, 1.0 equiv) sodium hydride, 60% 
oil dispersion, were added to a separate flask containing a room temperature solution 
of 86 mg (0.523 mmol, 1.0 equiv) 5-amino-4,6-dichloro-pyrimidine in 5 mL anhydrous 
DMF. After 10 minutes, a solution of the add chloride (prepared above) in 5 mL 

15 anhydrous DMF was added, and the mixture stirred for 24 hours at room temperature. 
The reaction mixture was then heated to 70 # C for 1.5 hours, cooled to room 
temperature, diluted with 75 mL ethyl acetate, washed 2 x 15 mL H 2 0, 1 x 16 mL brine, 
and dried over MgS0 4 . The crude product was purified on a silica gel column (20% 
ethyt acetate/hexanes) to give 31 mg (15%) of white crystalline solid: mp 171-172°C; 

20 Anal, calcd for CJWfiOf C, 56.44; H, 4.74; N, 17.32. Found: C, 56.38; H, 4.76; 
N, 17.33. 

EXAMPLE 11 

1-Cvdopentvt-3-ethvHH*indazote-6-carboxvlic acid ohenvlamide 

46 /iL (0.629 mmol, 1.3 equiv) thionyl chloride were added to a room 

25 temperature solution of 125 mg (0.484 mmol, 1.0 equiv) 1 -cydopentyf-3-ethyH H- 
indazole-6-carboxyBc add and 5 //L DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 h, then cooled to room temperature, concentrated 
to dryness on a rotary evaporator, and dried at high vacuum, room temperature for 
several hours. The crude add chloride was dissolved in 5 mL CH 2 Clj and added to a 

30 room temperature solution of 49 (0.532 mmol, 1.1 equiv) aniline and 67 j#L (0.484 
mmol, 10 equiv) triethylamine in 5 mL CH 2 Clj. After 18 h at room temperature, the 
reaction mixture was diluted with 75 mL ethyl acetate, washed 1 x 15 mL each 1N HCI, 
H,0, brine, and dried over Na,S0 4 . Filtration, concentration of filtrate and drying gave 
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180 mg of an amber oil, which was purified on a silica gel column to give 160 mg of 
an off-white solid. Crystallization from ethyl acetate/hexanes gave 130 mg (81%) of a 
white crystalline solid: mp 146-147«C; Anal, calcd for C^H^O: C, 75.65; H, 6.95; N, 
12.60. Found: C, 75.65; H, 7.02; N, 12.55. 
5 EXAMPLE 12 

4-lf1-CvdODentvl-3^thvl. 1H-inda2ole^.carbonvn-aminoVbergoic acid methvl 
ester 

This compound was prepared according to the method of Example 11, using 
300 mg (1.16 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1HHndazole-6-carboxylic acid and 
10 193 mg (1.28 mmol, 1.1 equiv) methyW-amino-benzoate as starting materials to give 
415 mg (91%) of white crystals: mp 129-132°C; Anal, calcd for CaH^NjO,: C, 70.56; 

H, 6.44; N. 10.73. Found: C, 70.36; H. 6.43; N, 10.61. 

EXAMPLE 13 

1-Cvdopentvl-3-ethvl-1H-indazol6-6-cart)oxvfic acid f3-chtoro-ohenvtVamide 
15 This compound was prepared according to the method of Example 11, using 

1 50 mg (0.581 mmol, 1.0 equiv) 1 -cydopentyl-3-ethyM H-indazole-6-carboxylic acid and 
68 j/L (0.639 mmol, 1.1 equiv) 3-chloro-aniline as starting materials to give 211 mg 
(99%) of a dear oil: HRMS calcd for C^HqNjOCI ♦ H: 368.1532. Found: 368.1567. 

EXAMPLE 14 

20 1 -Cvctopentvl-3-ethvl-1 W ndazote-S-carboxvHc ackK3-memoxv-Phenvn-amide. 

87 mg (0.708 mmol. 1.0 equiv) DMAP were added to a room temperature 
solution of 196 mg (0.708 mmol, 1.0 equiv) 1 -cydopentyt-3-ethyH Hnndazole-6- 
carbonyt chloride, 99 /A. (0.708 mmol, 1.0 equiv) tnethylamine and 80 pL (0.708 mmol, 

I . 0 equiv) m-anisidine In 5 mL CHjCIj. After 48 hours, the reaction mixture was diluted 
with 75 mL ethyl acetate, washed 2 x 15 mL 1N HCI, 1 x 15 mL H,0, 1 x 15 mL brine, 
and dried over MgS0 4 . Filtration, concentration of filtrate and drying gave 0.27 g of an 
amber solid, which was purified by silica gel chromatography (ethyl acetate/hexanes 
gradient 10%, 20%) to give 1 18 mg of a dear oil. Crystallization from petroleum ether 
gave 75 mg (29%) of a white powder mp 91-93'C; Anal, calcd for CaHjgNjCV C, 
72.71; H, 6.95; N, 11.56. Found: C, 72.35; H, 7.15; N, 11.47. 
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EXAMPLE 15 

1-CvcloDentvt-3-ethvl-1H-inda2ote-6-cartiQxvlic acid ovridin-4-vlamide 
46 iA. (0.629 mmol, 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 125 mg (0.484 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H- 
5 indazole-6-carboxylic acid and 5 //L DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 hours, then cooled to room temperature, 
concentrated to dryness on a rotary evaporator, and dried at high vacuum, room 
temperature for several hours. The crude acid chloride was dissolved in 5 mL 
anhydrous pyridine, 50 mg (0.532 mmol, 1.1 equiv) 4-ammopyridine were added, and 

10 the mixture heated to 40°C for 1 hour. The reaction mixture was cooled to room 
temperature and allowed to stand overnight 10 mL H,0 were added, and the mixture 
was concentrated to dryness on a rotary evaporator. The residue was taken up in 50 
mL H,0 and 25 mL CHjCI* and the layers separated. The aqueous layer was 
extracted 1 x 25 mL CH,CI,. The organic extracts were combined, washed 1 x 10 mL 

1 5 each H,0, brine, and dried over Na,S0 4 . Filtration, concentration of filtrate and drying 
gave 133 mg of a white foam, which was purified on a silica gel column (25% 
CHjOH/CHjCy to give 122 mg of white needles. Recrystallization from ethyl 
acetate/hexanes gave 101 mg (62%) of white shiny plates: mp 144-146*C; Anal, calcd 
for (VL^O: C. 71.83; H, 6.63; N, 16.75. Found: C. 72.00; H. 7.03; N, 16.16. 

20 EXAMPLE 16 

1 -O/riooantvl-3-athvM H4r^azote-6-cart3oxvtic add pvridin-3-vtamide 
This compound was prepared according to the method of Example 1 5, using 58 
mg (0.210 mmol, 1.0 equiv) 1 -cydopentyl-3-ethyl-1 H-indazole-6-carbonyl chloride and 
22 mg (0.231 mmol. 1.1 equiv) 3-aminopyridine as starting materials, to give 24 mg 

25 (34%) of white crystals: mp 133-135*C; HRMS calcd for C^rV^O + H: 335.1872. 
Found: 335.1900. 

EXAMPLE 17 

l^doMnNt^-^vt-1KMndazole-6-cart>oxvfic add pvridin-2-vlamide 
This compound was prepared according to the method of Example 1 5. using 49 
30 mg (0.177 mmol, LOequiv) 1 -cydopentyl-3-ethyM H-indazole-6-carbonyl chloride and 
18 mg (0.195 mmol. 1.1 equiv) 2-aminopyridine as starting materials, to give 17 mg 
(34%) of yeflow amorphous foam: HRMS calcd for C t f\ 3 f\ t 0 * H: 335.1872. Found: 
335.1874. 
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EXAMPLE 18 

1-Cvclopentvl-3-ethvl-1 H-indazole-6-carboxvlic acid (pvridin-4-vlmethyO-amide 
This compound was prepared according to the method of Example 15, using 51 
mg (0.184 mmol, LOequiv) 1-cyctopentyl-3-ethyHH-indazoie-6-carbonyl chloride and 
5 20 //L (0.193 mmol, 1.05 equiv) 4-(aminomethyl)pyridine as starting materials, to give 
13 mg (20%) of white crystals: mp 147-149°C; HRMS calcd for C 21 H 24 N 4 0 ♦ H: 
349.2028. Found: 349.2031. 

EXAMPLE 19 

1 -Cvdopentvl-3-ethvM HHndazole-6-carfaoxvtic addf 2-ovridin-4-vlethvlVamide 
10 This compound was prepared according to the method of Example 15, using 78 

mg (0.282 mmol, LOequiv) 1-cyclopentyl-3-ethyHH-indazole-6-carbonyl chloride and 
36 //L (0.295 mmol, 1.05 equiv) 4-(2-aminoethyl)pyridine as starting materials, to give 
35 mg (35%) of white crystals: mp123-126°C; Anal, calcd for C a H M N 4 0*1/4H 2 0: C, 
72.01; H, 7.28; N, 15.27. Found: C, 71.77; H f 7.45; N, 15.23. 
15 EXAMPIE 2Q 

1-Cvdopentvl*3-ethvl-1H-mdazole-6-carboxvKc acid Quinolin-5-vlamide 
This compound was prepared according to the method of Example 15, using 91 
mg (0.329 mmol, LOequiv) 1 -cydopentyl-3-ethyM Hnndazote-6-carbonyl chloride and 
52 mg (0.362 mmol, 1.1 equiv) 5-amino-quinoline as starting materials, to give 38 mg 
20 (30%) of pale yellow powder mp 176-178 # C; Anal, calcd for C»H*N 4 0: C, 74.96; H, 
6.29; N, 14.57. Found: C, 74.33; H, 6.53; N, 14.31. 

EXAMPLE 21 
1^vdopentvl-3^thvHH^ndaz^ 

1.1 mL (15.1 mmol, 1.3 equiv) thionyl chloride were added to a room 
25 temperature solution of 3.00 g (11.6 mmol, 1.0 equiv) 1-cydopentyl-3-ethyl-1H- 
indazole-6-carboxyIic acid and 150/4. DMF in 60 mL anhydrous toluene. The reaction 
mixture was heated to reflux for two hours, then cooled to room temperature, 
concentrated on a rotary evaporator, and dried at high vacuum, room temperature to 
give 3.40 g yellow-brown crystals. 1.88 g (11.6 mmol, 1.0 equiv) 2,6-dichioroaniline 
30 were added, and the mixture heated in a 200 # C oil bath under nitrogen atmosphere. 
After 15 minutes, the reaction mixture was cooled to room temperature. 75 mL ethyl 
acetate and 50 mL saturated aqueous NaHCO, were added, and the mixture stirred for 
10 minutes. The layers were separated, and the organic layer was washed 1 x 20 mL 
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saturated NaHCO,, 1 x 20 mL H,0, 1 x 20 mL brine, and dried over Na 2 S0 4 . Filtration, 
concentration of filtrate and drying gave a brown solid, which was recrystallized from 
ethyl acetate/hexanes to give 3.78 g (81%) of tan crystalline solid: mp 177-179°C; 
Anal, calcd for C^NjOCI,: C. 62.69; H, 5.26; N, 10.45. Found: C. 62.67; H. 5.20; 
5 N, 10.43. 

EXAMPLE 22 

4-f(1 -Cvclopentvl-3-ethvl-1 H-indazole-6-cart)onvl>-aminol-benzoic add 
A mixture of 380 mg (0.971 mmol, 1.0 equiv) 4-{(1-cyclopentyl-3-ethyl-1H- 
indazole-6-carbonyl)-amino]-benzoic acid methyl ester, 4 mL 1N NaOH and 20 mL 
10 methanol was heated to reflux for 40 minutes. After cooling to room temperature, the 
reaction mixture was concentrated on a rotary evaporator, and the residue diluted with 
150 mL HjO. acidified to pH = 1, and extracted 2 x 50 mL ethyl acetate. The organic 
extracts were combined, washed 1 x 25 mL each H a O, brine, and dried over Na,S0 4 . 
Filtration, concentration of filtrate, and drying at high vacuum, room temperature gave 
1 5 298 mg (81 %) of a white crystalline solid: mp 249-251 °C; Anal, calcd for CJiJifi,: 
C, 70.00; H, 6.14; N, 11.13. Found: C, 69.66; H, 6.13; N, 11.08. 

EXAMPLE 23 

1 -Cvt^penM-3-cthvM H-indazole-6-carboxvfic add rt -benzvloxvcarbamovl- 
ohenvn-amide 

20 140 mg (0.728 mmol. 1 . 1 equiv) 1 -<3-din^thylarninopropyl)-3-ethylcarbodiimide 

hydrochloride were added in one portion to a room temperature solution of 250 mg 
(0.662 mmol. 1.0 equiv) 4^(1^doperrtyl-3-em^1H-lrKjazole-6^rt)onyl)-amino}- 
benzoic add. 106 mg (0.662 mmol. 1.0 equiv) Ooenzylhydroxylamine hydrochloride, 
101 mg (0.662 mmol. 1.0 equiv) 1-hydroxybenzotriazole hydrate, and 194 //L (1.39 

25 mmol. 2.1 equiv) triethylamine in 25 mL CHjCI,. After 18 hours, the reaction mixture 
was diluted with 1 50 mL ethyl acetate, washed 1 x 25 mL each 1 N HCI. Hp. brine, and 
dried over Na,S0 4 . The crude product was purified on a silica gel column (2% 
CHjOH/CHjCJj, flash) to give 212 mg (66%) of white crystalline solid: mp 194-198°C; 
Anal, calcd for C^NA: C, 72.17; H. 7.10; N. 11.61. Found: C, 71.62; H. 6.47; N, 

30 11.85. 
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EXAMPLE 24 

1-Cvclopentvl-3-ethvMH-indazole-6-carboxvlic acid (4-hvdroxvcarbamoyl- 
phenvlV-amide 

A mixture of 187 mg (0.387 mmol, 1.0 equiv) 1-cydopentyl-3-ethyMHH"ndazole- 
5 6-carboxylic add (4-benzyloxycarbamoyl-phenyl)-amide and 200 mg 10% Pd/C in 10 
mL ethyl acetate and 10 mL methanol was placed on a Pan® hydrogenation apparatus 
and shaken under 30 psi H, at room temperature for 1 hour. The reaction mixture was 
filtered through Celite®, and the filtrate concentrated and dried to give a tan solid. 
Purification on a silica gel column (CH 3 OH/CH,CI, gradient 4%. 10%. 20%, flash) gave 
10 74 mg (49%) of a tan solid: mp 175°C (dec); HRMS calcd for C^NJO, * H: 
393.1928. Found: 393.1949. 

EXAMPLE 25 

25.A 1-Cvdobutvl-3-ethvMmnda2ole^-carfaoxvlic add methvl ester 
This compound was prepared according to the method of Preparation 3, using 
15 750 mg (3.67 mmol, 1.0 equiv) 3*myMH-indazole-6-carboxyJic add methvl ester and 
0.38 mL (4.04 mmol, 1.1 equiv) cydobutyl bromide as starting materials to give 307 mg 
(32%) of a dear oil: HRMS calcd for C 15 H u N 2 0, + H: 259.1447. Found: 259.14550. 
25.B 3-Eth vt-1 -isopropvM H-indazote-e-carboxyfic add methvl ester 
This compound was prepared according to the method of Preparation 3, using 
20 750 mg (3.67 mmol. 1 .0 equiv) 3-ethyM H-indazole-6<art>oxy1te add methyl ester and 
0.38 mL (4.04 mmol, 1.1 equiv) 2-bromopropane as starting materials to give 359 mg 
(40%) of a dear oil: HRMS calcd for C 14 H 1 ,N J 0 J ♦ H: 247.1448. Found: 247.14530. 
25 C 1-CvdQDropvlmethvl-3-ethvl- 1 H-indazote^-carboxvfic add methvl ester 
This compound was prepared according to the method of Preparation 3, using 
25 750 mg (3.67 mmol, 1.0 equiv) 3-ethyM H-indazole-e-carboxyfic acid methyl ester and 
0.39 mL (4.04 mmol, 1.1 equiv) cydopropylmethyl bromide as starting materials to give 
338 mg (36%) of a dear oil: HRMS calcd for C^.hLO, ♦ H: 259.1447. Found 
259.1435. 

25.D 1-Cvdohex-2-envt-3-etrivM mndazote-S-carfeQxvtic add methvl aster 
30 This compound was prepared according to the method of Preparation 3, using 

750 mg (3.67 mmol. 1.0 equiv) 3-ethyM H-indazo!e-6-carboxyfic add methyl ester and 
0.46 mL (4.04 mmol, 1.1 equiv) 3-oromocydohexene as starting materials to give 467 
mg (45%) of a dear oil: HRMS calcd for C, 7 H J0 N,O a : 284.1525. Found: 284.1512. 
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25. E 3-Ethvl.1-f6-f4-ohenvt-butoxvVhexvn-1H -indazole^^arboxvlic acid 

methvt ester 

This compound was prepared according to the method of Preparation 3, using 
137 mg (0.671 mmol, 1.0 equiv) 3-ethyMH-indazole-6-carboxylic acid methyl ester and 
5 273 mg (0.872 mmol, 1 .3 equlv) 6-(4-phenyl-butoxy)-hexyl bromide as starting materials 
to give 163 mg (56%) of a yellow oil: HRMS calcd for C^H^NjO, + H: 437.2804. 
Found 437.2833. 

EXAMPLE ?6 

26. A 1-Cvdobutvt-3-ethvt-1H-lnda2ole-6-carb oxvlic acid 

10 This compound was prepared according to the method of Preparation 3, using 

225 mg (0.906 mmol, 1.0 equiv) 1-cyclobutyl-3-ethyHH-indazole-6-carboxylic acid 
methyl ester as starting material to give 168 mg (76%) of an off white crystalline solid: 
mp 148-150°C; HRMS calcd for C 14 H ie N 2 0 2 ♦ H: 245.1290. Found: 245.1302. 
26.B 3-EthvM.teopm pvMH.indazote-tort»xvlic acid 

15 This compound was prepared according to the method of Preparation 3, using 

300 mg (1.22 mmol. 1.0 equiv) 3-etoyM-isopropyMWndazole-6-carboxylic acid methyl 
ester as starting material to give 260 mg (92%) of a pale yellow crystalline solid: mp 
160-163*C; Anal, calcd for CttH^NjO,: C, 67.21; H, 6.94; N, 12.05. Found: C. 67.07; 
H. 7.04; N, 12.16. 

20 26.C 1-CvdoDroovtnvithv^thvM Wndazole^-carboxviic acid 

This compound was prepared according to the method of Preparation 3, using 

294 mg (1.14 mmol, 1.0 equiv) 1-cyclopropylmethyt-3-ethyM H-indazole^carboxyfic 

acid methyl ester as starting material to give 261 mg (94%) of a pale yellow crystalline 

solid: mp 126-130-C; Anal, calcd for C^H^NA: C, 68.83; H, 6.60; N. 11.46. Found: 

25 C, 68.39; H, 6.67; N, 11.41. 

26.D 3-Ethvt-1 46^4-nhflnvmutoxvVh«xvfl-1 H4nd^ole-&-carboxvlic acid 

This compound was prepared according to the method of Preparation 3, using 

147 mg (0.337 mmol. 1.0 equiv) 3-ethyl-M6-(4-pheny|.butoxy)-hexyO-1H-inda2ole<- 

carboxyfic acid methyl ester as starting material to give 137 mg (96%) of a pale yellow 

30 oil: HRMS calcd for CaHj.NjO, ♦ H: 423.2648. Found: 423.26795. 



WO 98/09961 



PCT/IB97/01023 



-56- 
EXAMPLE 27 

27.A 1-Cvdohexvl-3-€thvl-1H-inda2ole-6'Carfaoxvlic acid methyl ester 
A mixture of 417 mg (1.47 mmol, 1.0 equiv) 1-cyclohex-2-enyl-3-ethyMH- 
indazole-6-carboxylic acid methyl ester and 50 mg of 10% Pd/C, 50% water wet in 20 
mL ethyl acetate was placed on a Parr® hydrogenation apparatus and shaken under 
45 psi H 2 for 45 minutes. The reaction mixture was filtered through Celrte®, and the 
filtrate concentrated on a rotary evaporator and dried at high vacuum, room 
temperature to, give 399 mg (95%) of a clear oil: HRMS calcd for C 17 H a N 2 0 2 ♦ H: 
287.1759. Found: 287.1783. 

27. B 1-Cvclohexvl-3-ethvl-1 H-indazole-6-carboxvlic acid 

This compound was prepared according to the method of Preparation 3, using 
366 mg (1.28 mmol, 1.0 equiv) 1<yclohexyl-3*«thyl-1HHndazole-6-cart>oxylic acid 
methyl ester as starting material to give 325 mg (93%) of a pale yellow solid: mp 196- 
197°C; HRMS calcd for C^NA + H: 273.1603. Found: 273.1596. 

EXAMPLE 28 

28. A 3-Ethv^144-fluoro-phenvlV1HHndazole-6-carboxvlic acid methyl ester 
0.245 mL (2.24 mmol, 2.0 equiv) 1-bromo-4-fluorobenzene were added to a 

room temperature suspension of 0.23 g (1.12 mmol, 1.0 equiv) 3-ethyM H-indazole-6- 
carboxyfic acid methyl ester, 0.23 g (1.67 mmol, 1.5 equiv) potassium carbonate, and 
-100 mg (0.348 mmol, 0.3 equiv) CujBr 2 in 6 mL N-methylpyrrolidinone. The reaction 
mixture was heated to 175*C for 28 hours, then cooled to room temperature, poured 
into 100 mL HjO, and extracted 3 x 50 mL ethyl acetate. The organic extracts were 
combined, washed 2 x 50 mL H,0, 1 x 50 mL brine. The aqueous washes were back 
extracted 1 x 75 mL with ethyl acetate. All ethyl acetate extracts were then combined 
and dried over NajS0 4 . Filtration, concentration of filtrate and drying gave 0.6 g of 
brown oil, which was purified on a silica gel column (1 0% ethyl acetate/hexanes) to give 
96 mg (29%) of a white crystalline solid: mp 72-74°C; MS (CI, NHJmfe299 (M+H*, 
base). 

28.B 3-EthvM^4-fluoro-^^ acid 
This compound was prepared according to the method of Preparation 3, using 
96 mg (0.322 mmol, 1 .0 equ>v) 3-ethyH -<4-fluoro-phenyt)-1 H-indazole^carboxyfic add 
methyl ester as starting material to give 84 mg (92%) of a white solid: mp 204-205'C; 
HRMS calcd for C^JUJOjF ♦ H: 285.1040. Found: 285.10257. 
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EXAMPLE 29 

1^vclobutvl-3-ethvl-1H-indazole-6-cacfaoxvlic acid ( 3.5-dichloro-Dvridin-4-vn- 
amide 

This compound was prepared according to the method of Example 10, using 
5 144 mg (0.589 mmol, 1.0 equiv) 1-cyclobutyl-3-ethyl-1 H-indazole-6-carboxylic acid as 
starting material, to give 44 mg (18%) of an off white crystalline solid: mp 166-168 e C; 
HRMS calcd for C 18 H tt N 4 OCI, + H: 389.0936. 

EXAMPLE 30 

3-Ethvl-1-isoDroDvl-1H-inda2ole-6-carboxv»ic acid f3.5-dichloro-Dvridin-4-vlV 
10 amide 

This compound was prepared according to the method of Example 10, using 
232 mg (1.00 mmol, 1.0 equiv) 3-ethyH-isopropyHH-indazole-6-carboxylic acid as 
starting material, to give 73 mg (20%) of an off white crystalline solid: mp 145-148°C; 
HRMS calcd for C M H tt N 4 OCI 2 + H: 377.0936. Found: 377.0938. 
15 EXAMPLE 31 

1^vdoDroDvlmethvl-3-ethvl-1HHnda2ole-6-cart)OXvlic acid f3.5-dichlon> 

pyridin-4-vlVamide 

This compound was prepared according to the method of Example 10, using 
224 mg (0.917 mmol. 1.0 equiv) 1<yctopropybnethyl^thyl-1-H-indazole-6-carboxylic 
20 acid as starting material, to give 51 mg (14%) of an off white crystalline solid: mp 148- 
150 HRMS calcd for C 19 H tt N 4 OCL+H:389.0936. Found: 389.091. 

EXAMPLE 32 

1-Cvctohexvl-3-ethvM Hnndazole-B-cartooxvlic acid (3.5-dichloro-Dvridin-4-viy 
amide 

25 This compound was prepared according to the method of Example 10, using 

300 mg (1.10 mmol, 1.0 equiv) 1<ydohexyl-3^thyMH-<ndazole-6H»rt>oxylic acid as 
starting material, to give 83 mg (18%) of an off white crystalline solid: mp 124-127 *C; 
MS(CI. NH,) m/z 421 (M+H„ „a+„CI). 419(M+H„ *CI+ S7 CI, base), 417 (M*H„ 
^CH^CI). 

30 
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EXAMPLE 33 

3- Ethvl-1-f6-r4-Dhenvl-butoxv)-hexvll-1H-inda20te-6-cafboxvlic acid (3.5- 
dichloro-ovridin-4-vl)-amide 

This compound was prepared according to the method of Example 1 , using 127 
5 mg (0.301 mmol, 1.0 equ'rv) 3-emyM-[6-(4-phenyl-butoxy)-hexyO-1H-inda20le-6- 
carboxylic acid as starting material, to give 119 mg (70%) of a clear oil, which was 
crystallized from ether/hexanes to give 72 mg (42%) of white crystals: mp 76-79'C; 
HRMS calcd for C S1 H W N 4 0 J CI,+H:567.2294. Found: 567.2288 

EXAMPLE 34 

10 3-EmvM-M-fluoro-ohenvll1H-indazote-6 ^nboxvlic acid r3S-dichtoro-Dvridin- 

4- vlVamide 

This compound was prepared according to the method of Example 10, using 80 
mg (0.281 mmol, 1 .0 equiv) 3-ethyM -(4-fluoro-phenyl)-1 H-indazole-6-carboxylic acid 
as starting material, to give 22 mg (18%) of a white crystalline solid: mp 197-199 *C; 
1 5 HRMS calcd for C^H^OCLjF + H: 429.0688. Found: 429.0704. 

EXAMPLE 35 

U 1 -CvdopenM-3-ethvM H- mdazote-6-cartxmvn-aminol-acetic acidmethvlester. 
134 mg (0.697 mmol, 1 .0 equiv) 1-(3-dimethylaminopropyi)-3-ethylcart>odiimide 
hydrochloride were added in one portion to a room temperature solution of 180 mg 
20 (0.697 mmol, 1.0 equiv) 1 -cydopentyl-3-ethyl-1 H-indazote-6-carboxylic add, 87.5 mg 
(0.697 mmol, 1.0 equiv) glycine methyl ester hydrochloride, 107 mg (0.697 mmol, 1.0 
equiv) 1-hydroxybenzotriazole hydrate, and 194pL (1.39 mmol, 2.0 equiv) triethylamine 
in 5 mL CH,CL. After 18 h, the reaction mixture was diluted with 150 mL ethyl acetate, 
washed 1 x 25 mL each 1 N HCI, H,0, brine.and dried over Na 2 S0 4 . The crude product 
25 was purified on a silica gel column (40% ethyl acetate/hexanes, flash) to give 1 87 mg 
(66%) of a white waxy solid: mp 89-93*C; Anal, calcd for C tt H„N,O s ; C, 65.63; H, 7.04; 
N. 12.76. Found: C. 65.74; H, 7.02; N, 12.74. 

EXAMPLE 36 

fri^vdoi^nM-3^thvl-1H^ndazote-6-cart}onvtVamino1-ac«tic add 
30 This compound was prepared according to the method of Preparation 3, using 

170mg (0.516 mmol, 1 .0 equiv) [(1-cydopentyl-3-ethyl-1 H-indazole^-carhonyl)-amino}- 
acetic acid methyl ester as starting material to give 155 mg (95%) white crystals: mp 
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182-184 'C; Anal, calcd for C 17 H„N,Oj: C. 64.73; H, 6.71 ; N, 13.32. Found: C. 64.73; 
H. 6.80; N. 12.81. 

EXAMPLE 37 

1-Cvdopentvl-3-ethvMH-indazole-6-carboxvlic acid (benzvloxvcarbamovl- 
5 methvllamide 

This compound was prepared according to the method of Example 23, using 
144 mg (0.457 mmol, 1 .0equiv)[(1-cyclopentyl-3-ethyH H-indazole-6-carbonyl)-aminoh 
acetic add as starting material to give 125 mg (65%) of a white amorphous solid: 'H 
NMR (300 MHz, CDCI» partial) 6 493 (s. 2H),3.00 (q. 2H. J=7.6 Hz), 2.2 (m, 4H), 2.0 
10 (m, 2H), 1.7 (m. 2H), 1.39 (t, 3H, J=7.6 Hz); MS (CI. NHJ nVz 421 (M+H„ base). 

EXAMPLE 38 

1-CvcloDentvt-3-€thvt-1H-inda2ole-€-caftaoxvlic acid hvdroxvcar bamovlmethvl- 
amide 

A mixture of 120 mg (0.285 mmol, 1.0 equiv) 1<yctopentyl-3-ethyl-1H-indazole- 
1 5 6-carboxylic acid (benzyloxycarbamoyl-methyl)-amide and 0.08 g 1 0% Pd/C, 50% water 
wet, in 10 mL methanol and 10 mL ethyl acetate was placed on a Parr® hydrogenation 
apparatus and shaken under 30 psi H, at room temperature for 40 minutes. The 
reaction mixture was filtered through Celite®. and the filtrate concentrated and dried 
to give 104 mg of a tan solid. Trituration with hexanes gave 69 mg (73%) of a tan 
20 crystalline powder mp 105 -C (dec); HRMS calcd for C^H^O, + H: 331.1772. 
Found: 331.1769. 

EXAMPLE 39 

1 -Cvdopenh4-3-ethvt-1 H-indazole-6-carboxvlic add (2-methvlsulfanvl-ethvl)- 
amide 

25 This compound was prepared according to the method of Example 35, using 57 

mg (0.221 mmol, 1 .0 equiv) 1 -cydopentyl-3-ethyM H-indazole-6-cart>oxylic add and 20 
mg (0.221 mmol, 1.0 equiv) 2-(methytthio)ethylamine as starting materials. Silica gel 
chromatography (30% ethyl acetate/hexanes) gave 53 mg (73%) of white crystals: mp 
81-83 *C; Anal, calcd for C^NjO,: C, 65.21; H, 7.60; N. 12.68. Found: C. 65.26; 

30 H, 7.49; N, 12.81. 
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EXAMPLE 40 

1»CvdoDentvt-3-ethvl-1H»indazole-6-carfaoxvlic add (methoxvcarbamovl-methviy- 
amide 

This compound was prepared according to the method of Example 37, using 
5 222mg (0.704 mmol, 1 .Oequiv) ((1 -cyclopentyl-3-ethyM HHndazole-6-carbonyl)-amino]- 
acetic acid and 59 mg (0.704 mmol, 1 .0 equiv) methoxylamine hydrochloride as starting 
materials to give 39 mg of a clear oil, which was crystallized from ether/hexanes to give 
34 mg (14%) of white crystals: mp 135-136 "C; Anal, calcd for C 1g H J4 N 4 0,: C, 62.77; 
H, 7.02; N, 16.27. Found:C, 62.64; H, 6.87; N, 16.47. 
10 EXAMPLE 41 

3-f(1-Cvdopentvl-3-ethvl-1H Hndazole-6-caroonvlVamino^prooionic acid ethvl 
ester 

This compound was prepared according to the method of Example 35, using 
297 mg (1.15 mmol, LOequiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-camoxylic acid and 
15 177 mg (1.15 mmol, 1.0 equiv) oefa-alanine ethyl ester hydrochloride as starting 
materials to give 372 mg (90%) of white crystals: mp 74-76 *C; Anal, calcd for 
CjoH^O,: C, 67.21; H, 7.61; N, 11.76. Found: C.67.40; H, 7.56; N, 11.99. 

EXAMPLE 42 

34f1-Cvd opentvl-3-ethvl-1H-indazole-6-<art)onvlVamino1-oroDionic acid 
20 A mixture of 330 mg (0.923 mmol, 1.0 equiv) 3-{(1 -cydopemyt-3-€thyM H- 

indazole-6-cartx)nyl)-amino}-propionic acid ethyl ester in 10 mL ethanol and 4 mL 1N 
NaOH was heated to reflux for 1 h. After cooling to room temperature, the reaction 
mixture was concentrated, diluted with 75 mL H,0. acidified to pH 1, and extracted 3 
x 35 mL ethyt acetate. The organic extracts were combined, washed 1 x 25 mL H,0, 
25 1 x 25 mL brine, and dried over Na 2 S0 4 . Filtration, concentration of filtrate on a rotary 
evaporator and drying at high vacuum, room temperature gave 297 mg (98%) of white 
solid: mp 151-153 *C; Anal, calcd fbrC^rVJA: C, 65.63; H, 7.04; N, 12.76. Found: 
C, 65.75; H, 7.12; N, 12.91. 

EXAMPLE 43 

30 1-CvdooenM-3-amvM H-indazole-6-carboxvtic add tt-benzvtoxvcarfaamovt- 

CfrYQ-amkfo 

This compound was prepared according to the method of Example 37, using 
250 mg (0.759 mmol, 1.0 equiv) 3-((1 -cydopentyl-3-ethyH H-indazole-6-carbonyl)- 
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aminoj-propionic acid and 121 mg (0.759 mmol. 1.0 equiv) O-benzylhydroxylamine 
hydrochloride as starting materials, to give 237 mg (72%) of a white solid: mp 134-136 
•C; Anal, calcd for C^NA: C. 69.10; H. 6.96; N, 12.89. Found: C, 69.36; H. 6.75; 
N, 12.85. 

5 EXAMPLE 44 

1-Cvclopentvl-3-ethvl-1H-inda20le-6-carbox vlic acid (2-hvdroxvcarbamovl- 
ethvlVamide 

This compound was prepared according to the method of Example 38, using 
203 mg (0.467 mmol. 1 .0 equiv) 1 -cydopentyl-3-ethyl-1 H-indazole-6-carboxylic acid (2- 
10 benzytoxycarbamoyl-ethyl)-amide as starting material and 50 mg of Pd(OHyC 
(Peariman's catalyst) as catalyst, to give 147 mg (91%) of a white powder mp 166-169 
•C; Anal, calcd for O^tifi,- C.62.77; H, 7.02: N. 16.27. Found: C. 62.58; H. 7.12; 
N. 16.27. 

EXAMPLE 45 
15 f(1-CvdoDenfrl 3.«wvMHHr)dazole-6^ 
ester 

This compound was prepared according to the method of Example 35, using 
284 mg (1 .10 mmol, 1 .0 equiv) 1-cyclopentyf-3-ethy»-1 H-indazole-6-carboxylic acid and 
169 mg (1.10 mmol. LOequiv) sarcosine ethyl ester hydrochloride as starting materials, 
20 to give 220 mg (56%) of a dear oil: Anal.calcd for C^NjO,: C. 67.21; H, 7.61; N, 
11.76. Found: C. 66.93; H. 7.73; N.11.77. 

EXAMPLE 46 

ri-Cvdooentvl-3-«mvMH^azole-6-carto^ add. 

This compound was prepared according to the method of Example 42. using 
25 201 mg(0.562 mmol. 1 .Oequiv) [(1 -cydopentyl^-emyH H-indazole-6-carbonyl)-nnethyk 
aminoj-acetic add ethyl ester as starting material, to give 185 mg (100%) of a white 
amorphous solid: Anal, calcd for CJi^O^VAHfi: C, 64.74; H. 7.09; N. 12.58. 
Found: C. 64.73; H. 7.55; N. 12.47. 

EXAMPLE 47 

30 1-Cvdop«ntvl-3-gthvt-1HHnda20te^cartx)xviic add fbenzvtoxvcarbamovl- 

methvn-methvl amide 

This compound was prepared according to the method of Example 37. using 
160mg(0.486mmol.1.0equw)l(1^ctopentyl^^ 
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amino)-acetic acid as starting material, to give 134 mg (64%) of a clear oil: HRMS calcd 
for C^H^NA + H: 435.2398. Found: 435.2376. 

EXAMPLE 48 

1-Cvclopentvl-3-ethvHHHnda2ole-6-cart>oxv>ic acid hvdroxvcarbamovlmethvl- 
5 methyl amide 

This compound was prepared according to the method of Example 38, using 
126 mg (0.290 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyHH-inda20le-6-carboxylic acid 
(benzyloxycarbamoyknethyl)-methyl amide as starting material and 40 mg of 
Pd(OH)j/C (Pearlman's catalyst) as catalyst, to give 78 mg (78%) of a light tan powder 
10 mp 63 *C (dec); HRMS calcd for C ta H a4 N 4 0, ♦ H: 345.19285. Found: 345.1912. 

EXAMPLE 49 

1-CvclopenM>3^ethvHHHndazole-6-carboxvHc add Khvdroxv-methvl- 
carbamovtVmethvn-amide. 

390 mg (16.9 mmol, 20 equiv) sodium, 3 to 8 mm spheres, were added to 10 
15 mL of methanol portion wise for 30 minutes. A solution of 707 mg (8.47 mmol, 10 
equiv) N-methylhydroxylamine hydrochloride in 10 mL methanol was added dropwise, 
and the reaction mixture allowed to stir 10 min. A solution of 279 mg (0.847 mmol, 1.0 
equiv) [(1 -cydopenty l-3-«thyl-1 HnrKla2ole-6^rbonyl)-amino}-acetic acid methyl ester 
in 10 mL methanol was added drop wise, and the reaction allowed to stir 16 h at room 
20 temperature. The mixture was then concentrated to 1/2 of its initial volume, diluted with 
150 mL H,0, acidified to pH = 2, and extracted 2 x 50 mL ethyl acetate. The organic 
extracts were combined, washed in 2 x 20 mL, H a O, 1 x 20 mL brine, and dried over 
Na,S0 4 . Filtration, concentration of filtrate and drying gave 0.33 g of a dear oil, which 
was purified on a silica gel column (10% CHjOH/CHjCL* flash) to give 236 mg of a 
25 white foam. Trituration with pentane yielded 150 mg (51%) white amorphous solid: mp 
60 *C (dec); Anal, calcd for C^N/VHjO: C. 59.65; H f 7.23; N, 15.46. Found: C. 
62.04; H f 7.39: N, 15.86. 

EXAMPLE 5Q 

50A S-f 1-Benzvtexvcarbamovl-ethvlVcarbamic add tert-butvl ester. 
30 This compound was prepared according to the method of Example 44, using 

500 mg (2.64 mmol, 1.0 equiv) N-(tert-butoxycarbonyf)-L-alanine and 422 mg (2.64 
mmol, 1.0 equiv) O-benzylhydroxytamine hydrochloride, to give 583 mg (75%) of a 
white oily solid: 1 H NMR (300 MHz, COCy 6 9.02 (br s, 1H), 7.37 (m, 5H), 4.95 (m, 
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1H),4.90 (s. 2H), 4.03 (m, 1H), 1.41 (s, 9H). 1.33 (d. 3H. J=7.0 Hz); MS (CI. NH,) 
m/z295 (M+H*. base). 

50.B. S-2-Amino-N-benzvloxv-proprionamide hydrochloride. 
HCI (g) was bubbled into a 0*C solution of 561 mg (1.91 mmol, 1.0 equiv) S-(1- 
5 benzyloxycarbamoyl-ethyl)-carbamic acid tert-butyl ester in 10 mL anhydrous 1,4- 
dioxane over 1-2 minutes. The reaction mixture was allowed to stir at room 
temperature for 45 min., then was concentrated on a rotary evaporator and dried at 
high vacuum, room temperature to give 492 mg (>100%) white hygroscopic amorphous 
solid: 'H NMR (300 MHz, DMSO-dJ 6 11.8 (s, 1H). 6.38 (br s, 3H). 7.38 (m, 5H), 
10 4.82(m, 2H), 3.68 (m, 1H). 1.29 (d, 3H, J*6.9 Hz). 

EXAMPLE 51 

S.1^vclopentvt-3-ethvt.1HHndazole-6^arboxvlic add M-benzvloxvcarbamovi- 
ethvn-amide 

This compound was prepared according to the method of Example 37, using 
15 200 mg (0.774mmol, LOequiv) 1-cydopentyl-3-ethyl-1H-indazole-6-cartx)xylic acid and 
180 mg (0.774 mmol, 1.0 equiv) S-2-amino-N-benzyloxy-propionamide hydrochloride 
as starting materials, to give 322 mg (96%) of a dear oil: HRMS calcd for C^H^O, 
♦ H: 435.2396. Found: 435:2424. 

EXAMPLE « 

20 S-1^dooentv1-3-ethvl-1H-indazole-6-carboxviic add M-hvdroxvcarbamov^ 

tthvft-ynjd.o 

This compound was prepared according to the method of Example 38, using 
288 mg (0.663 mmol. 1.0 equiv) S-1<ydopentyl-3-ethyM H-indazole-6-carboxyfic add 
(l-benzytoxycanbamoyl-ethyO-amide as starting material and 90 mg Pd(OHyc as 
25 catalyst to give 170 mg (75%) tan powder mp 106*C (dec); HRMS calcd for 
CttH M N 4 0, + H: 345.1927. Found: 345.1923. 

EXAMPLE S3 

R-/1-Benzvtoxv(aroamovl-ethvlVcafbamic acid tert-butvl ester. 

This compound was prepared according to the method of Example 37. using 
30 500 mg (2.64 mmol. 1.0 equiv) N-{tert-butoxycartx>nyt)-D-alanine and 422 mg (2.64 
mmol, 1.0 equiv) O-benzylhydroxytamine hydrochloride, to give 592 mg (76%) of a 
white oay solid: 'H NMR (300 MHz. CDCy 6 9.02 (br s. 1H), 7.37 (m, 5H), 4.95 (m. 
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1H).4.90 (s. 2H), 4.03 (m, 1H), 1.41 (s. 9H). 1.33 (d, 3H, J=7.0 Hz); MS (CI. NH,) 
m/2295 (M+H*. base). 

EXAMPLE 54 

R-1-CvctODentvl-3-ethvMH4ndazo[e- 6-carboxvlic add (1-hvdroxvcarbarnovl- 
5 ethylVamtde 

54 -A. R-2-Afnino-N-benzvloxv -DroDionamide hydrochloride 
HCI (g) was bubbled into a 0°C solution of 570 mg (1 .94 mmol, 1 .0 equiv) R-<1 - 
ben2yloxycarbamoyl-«thyl)-carbamic acid tert-butyl ester in 10 mL anhydrous 1,4- 
dioxane over 1-2 minutes. The reaction mixture was allowed to stir at room 
10 temperature for 45 min., then was concentrated on a rotary evaporator and dried at 
high vacuum, room temperature to give 512 mg (>100%) white hygroscopic amorphous 
solid: 'H NMR (300 MHz, DMSCwi,) 6 11.8 (s, 1H), 8.38 (br s. 3H), 7.38 (m, 5H). 
4.82(m, 2H). 3.68 (m, 1H), 1.29 (d, 3H, J=6.9 Hz). 

54.B. R-1.Cvclopentvl.3-cthvl -1H-mdagole-6.carboyvlic acid (U 
15 benzvloxvcafbamovl^thvlVamido 

This compound was prepared according to the method of Example 37, using 
200 mg (0.774 mmol, 1. 0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-carboxylic acid and 
180 mg (0.774 mmol, 1.0 equiv) R-2-amino-N-benzyloxy-propionamide hydrochloride 
as starting materials, to give 330 mg (98%) of a dear oil: HRMS calcd for C»H^ 4 0, 
20 + H: 435.2396. Found: 435.2414. 

54.C- R-1-CvclOPentvl-3-ethvl-1H-inda2ole.6-c arboxvlic acid M. 

hvdroxvcarfaamovt-ethvfVamide 
This compound was prepared according to the method of Example 30, using 
295 mg (0.679 mmol, 1.0 equiv) R-1 -cydopentyl-3-ethy»-1 H-indazole-6-carboxyfic acid 
25 (l-benzytoxycajbamoyl-ethyO-amide as starting material and 90 mg Pd(OHyc as 
catalyst, to give 201 mg (86%) tan powder mp 102°C (dec); HRMS calcd for 
CuH^O, ♦ H: 345.1927. Found: 345.1927. 
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EXAMPLE 55 
1 -Cvclopentvl-3-ethvl-6-thiophen-2-vM H-indazole 

A solution of 76 mg (0.598 mmot, 1.2 equiv) thiophene-2-boronic acid in 0.5 mL 
methanol was added to a room temperature suspension of 146 mg (0.498 mmol, 1.0 
5 equiv) 6-bromo-1 -cydopentyl-3-ethyl-1 H-indazole and 1 7 mg (0.01 49 mmol, 0.03 equiv) 
Pd(PPhj) 4 in 2 mL toluene and 0.5 mL 2M aqueous Na,CO,. The mixture was heated 
to reflux for 4 h, then cooled to room temperature. The reaction mixture was diluted 
with 50 mL ethyl acetate, washed 1 x 10 mL each HjO, brine, and dried over MgS0 4 . 
The crude product was purified on a silica gel column (3% ethylacetate/hexanes, flash) 
10 to give 81 mg (55%) of a dear oil, which crystallized onstanding: mp 60-64 *C; HRMS 
calcd for CwHjoNjS + H: 297.1427. Found:297.1484. 

EXAMPLE 56 

1-Cvdopentvl-3-ethvk*-ohenvM H-indazole 

This compound was prepared according to the method of Example 55, using 
15 1 28 mg (0.437 mmol, 1 .0 equiv) 6-bromo-1 -cydopentyW-ethyM H-indazole and 75 mg 
(0.612 mmol, 1.4 equiv) phenyl boronic add as starting materials, to give 98 mg (77%) 
of white crystals: mp 72-74 *C; Anal, calcd for C^H^ C, 82.77; H, 7.64; N, 9.65. 
Found: C.81.95; H, 7.82; N, 9.75. 

EXAMPLE 57 

20 l-Cvdoiy^a-ethvMHHndazotetortioxvlic add f3.5-dichloro-ovridirM-vn- 

methvt-amide 

5.2 mg (0.130 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were 
added to a room temperature solution of 50 mg (0.124 mmol, 1.0 equiv) 1-cydopentyt- 
3-ethyM (-Mndazole-6-carix>xyfic add (3,5-dichloro-pyridin-4-yl)-amide in 3 mL 

25 anhydrous DMF. After 30 mln., 7.7 //L (0.124 mmol, LOequiv) todomethane were 
added and the mixture stirred at room temperature for 4 h. The reaction mixture was 
diluted with 50mL H,0 and extracted 2 x 20 mL ethyl acetate. The ethyl acetate 
extracts were combined, washed 2 x 5 mL H,0, 1x 5 mL brine, and dried over NajS0 4 . 
Filtration, concentration of filtrate and drying gave a yellow oil, which was purified on 

30 a silica gel column (25% ethylacetatemexanes, flash) to give 27 mg (52%) of a white 
crystalline solid: mp 118-119 # C; HRMS calcd for Cg^tfiC^ ♦ H: 417.12519. 
Found: 417.12270. 
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EXAMPLE 58 

1-CvcloDenM-3-ethvM H-indazole-carboxvlic acid dimethyl amid* 
47 mg (0.246 mmol, 1.1. equiv) of 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride were added in one portion to a room temperature 
5 solution of 57.8 mg (0.224 mmoles, 1.0 equiv) 1-cyctopentyl-3-ethyMH-indazole-6- 
carboxylic acid, 18 mg (0.224 mmole, 1.0 equiv) dimethylamine hydrochloride, 34 mg 
(0.224 mmol, 1.0 equiv) hydroxybenzotriazole hydrate and 66 /#! (0.470 mmol, 2.1 
equiv) of triethylamine in 5.0 mL of anhydrous methylene chloride. After stirring the 
reaction mixture for 18 hours under a N, atmosphere, the reaction mixture was diluted 
10 with 40 mL of ethylacetate, washed with 1 0 mL of 1 N HCI, water, and brine, and dried 
over Na,S0 4 . The crude product was purified on a silica gel column (50% EtOAc/50% 
CH 2 Cy to give 55 mg (86%) of clear oil: HRMS calcd for C„H B N,0 + H: 285.1843. 
Found: 285.1841. 
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CLAIMS 

What is claimed is: 

1. A compound of the formula I 



5 




A 

10 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R is H, C,-C, aikyl, -(CHJJS to 10 membered heterocydyl) wherein m is 0 to 
2, (C,-C, alkoxy)C,-C, alkyt. C 2 -C, alkenyl, or -(Z 1 ) b (Z a ) e (C l -C M aryl) wherein b and c 
are independently 0 or 1, Z, is C,-C, alkytene or C 2 -C, alkenytene, and Z, is O, S, SO,, 
15 or NR 12 , and wherein said R groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of halo, hydroxy. C,-C 5 alkyl, C,-C s 
alkenyl, C,-C, alkoxy, trifluoromethyl, nitro. -CO^. -CfOJNR^R,,, •NR u R n and 
-SOjNRuR^- 

R, is H, C,-C, alkyl, C a -Cj alkenyl, or phenyl, wherein said alkyl, alkenyl and 
20 phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl, trifluoromethyl, and halo: 

R, •» R,„ -CCOJNR^CHR^^CCONR^OCCH^CC.-C,, aryl). 
-C(=NR„)NH(CH,),(C,-C 10 aryl). -C(0)NR.(CHR ia ) l .C(0)NR ia (CH 1 ),OR lf , 
-C(0)NR„(CHR ia ) m S(C,-C 4 alkyO. ^NOCCO^Rj,, ^TR^Rj.NR^CyCHJ.A 
25 -CRnR^CHRaN^OJ^^COKC,^ alM,^ t ^CHR a .NR i P(0)<C 1 -C 4 alkoxy),, 
-ZjR,, or -{CR^^NR^C^))^ wherein p is 0 to 2, m is 1 to 6, and q is 1 or 2; 
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wherein in said formulas (laH>>). the structures of formulas (10 and (Ig) are 
attached to formula I at carbons 5, 6, or 7 of said formulas (10 and (Ig), the dashed line 
in formulas (Ic) and (Id) indicates a single bond or double bond, except R, is absent in 
formulas (Ic) and (Id) where said dashed line indicates a double bond, n is 0 to 2, p is 
5 0 to 6, and m is 0 or 1; 

R, is -C(0)N(CHj)(OCH,) or -(CH,) ft OH wherein n is 0 to 4; 

R 4 and Rj are independently selected from the group consisting of H, ethyl, 
-CO,H and -C(0)NHOH; 

Re is H, cyano, hydroxy, C,-C a alkyl, C,-C a alkoxy, -00(0X0,-0, alkyl) or - 
10 OC(0)(C a -C, a aryl); 

R 7 is C,-C 10 aryl or 5 to 10 membered heterocydyl, wherein said R 7 groups are 
optionally substituted by 1 to 3 substituents independently selected from halo, 
trifluoromethyl. cyano, nitro, -CO,R„, C,-C 4 alkoxy, -OC(0)(C,-C 4 alkyO, -NR^CtOMC,- 
C 4 alkyl), -C(0)NH»< -C(0)NHOH, -0(0)0(0,-0, alkyl), C,-C 4 alkyl. S(0) n R„ wherein 
15 n is 0 to 2. benzoyl, -NR^R,,, -OR,,. C,-C, alkanoyl, -Y,-<C,-C I0 aryO, -C(O)O(C,-C, 0 
aryl), -NH(C,-C 10 aiyl), -C(O)NH(C,-C, 0 aryl). -C(0)NR 1J 0(CH 2 ) B (C,-C M aryO wherein n 
is 1 to 3, and SO^H{C t -C w aryl); 

R, is H, C,-C a alkyl. or -(CHJ B (C a -C, 0 aryO wherein n is 0 to 4; 

R, is H, -OR,„ -(CHj)„A or -CHjCKCH^A wherein m is 0 to 2; 
20 R io «s C,-C 4 alkyl, -0R 12 . -CR,,R,,OR 1t , -CR 1J R, 3 NR„R 1S , 

-CR 1J (OR 13 )CR 12 R„OR„, 2,2-dimethyl-1 ,3-dioxolan-4-yl, -NR, a C(0)NR„R„. 
-S(CR ia R n ) ll CH 3 wherein n is 0 to 5. -NR^CH^pyridyl) wherein q is 0 or 1. -P(OXC,- 
C 4 alkoxy),, -NR,^, -NR,,^ •NR tt NR 1 ,R,„ HR^Hf^, -OCH^IR^OJR*, 
-OCHjCKOJNR,,^. OCHR^OCKOK^-C, alkyO. -OCHR„C(OXC,-C, alkoxy), 
25 -OfCH^R,,, or -NR^CHjLR,, wherein m is 0 to 2; 

R,, is H or A; 

each R, 2 and R,, is independently H or C,-C 4 aOcyt; 
R„ is methyl or phenyl; 
R« is H, methyl, ethyl, or -OH,CH,OH; 
30 R,, Is H, methyl, ethyl. -CHjCfOJNH,, or -CHaCHjOH; 

each R, 7 is independently H. hydroxy, cyano, halo, 0,-C, alkyl, 0,-C, alkoxy, 
•NR«Rn. -0(0)0^, -C(0)R„, -CH=CR U R W -C-CR,,, -CHJUR^R^, -CHjOR^, 
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-C(0)NR„R 13 , -COW or -CH 2 NR,,C(0)C(0)NR 12 R„. provided that when R 17 is 
hydroxy then R„ is H or C,-C 4 alkyl; 

each R„ is independently H. fluoro, cyano, or C,-C 4 alkyl, wherein said methyl 
is optionally substituted by 1 to 3 fluoro substituents; 



R„ is phenyl, naphthyl, pymolyl. furanyl, thienyl, oxazolyl, pyridinyl, pyrimidinyl. 
pyridazinyt. quinolinyl. isoquinolinyl, 5,6,7,8-tetrahydroquinolinyl, or 5,6,7,8- 
tetrahydroisoquinolinyl, wherein said R„ groups, except said phenyl, are optionally 
substituted by 1 to 3 Rj, substituents, and wherein said phenyl R 19 group is optionally 
10 substituted by 1 to 3 substituents independently selected from R„ and R*; 



R»kH, -ORa. -NHRjj, -NHOH, -NHNH,, -(CrUYjfehenyf) or-(CH a ) n Y a (pyridyO 
wherein n is 0 to 4; 

20 Ra Is H, C.-C, alkyl, -<CH J ) ll Y J (phenyl) or -{CH^Yjfpyridyl) wherein n is 0 to 4; 

each Ra is independently halo, C,-C, alkyl, 0,-C, alkoxy, C,-C, afkylenedioxy, 
trifluoromethyl. -NR ia R t , 1 nitro. -CfNRJNR^ -C(0)NR 12 R 13 C(0)R 1J , -QNORJR,,, 
-C(NCN)NR 11 R 1 „ -C^NCNJSR,,, -(CHX(CN) wherein m is 0 to 3, hydroxy, -CfOJR,,, 
-CCONR^OR,,, -C(0)NR 12 NR t2 R 1 , l OCCOJNR^R,,, -NR^O)^* -CCOC^NR^R,,. 

25 -COjR^ SOJ^ -SOjNR^Rf,, -C^NR^R^, -NR 1I SO I R 1J , or -NR 1J C(0)NR 12 R ia ; 

each Rm is independently imidazolyl, pyrazolyl, triazolyi, tetrazolyl oxazolyl. 
isoxazofyf, oxadiazotyl, thiadiazotyf , thiazolyl, oxazofidinyl, thiazofidinyl, or biudazofklinyt. 
wherein each of the foregoing R* substituents is optionally substituted by 1 to 3 R„ 
substituents; 

30 R,, is -NR^, -NH(C,-C, 0 aryl), C,-C, alkoxy. or C,-C 10 aryloxy; 

R» is H, C,-C, alkyl or -(CH,)«Y 4 (phenyl) wherein m is 0 to 4 and the phenyl 
moiety of said -<CH a )uY 4 (phenyO R» group is optionally substituted by halo, -OR,,, C,- 
C, aOcanoyloxy, C.-C,,, aryloxy, -NR^R,,. -NH(C.-C 10 aryi). or -NHC(0)(C t -C 4 alkyl); 



5 



or R, 7 and R w are taken together to form an oxo (=0) moiety; 



Rao is -CfOR*. -C(0)C(0)R,„ -C(0)C(Y 2 )C(0)R 21 or 



15 
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each R, 7 is independently halo, -{CH,) p NR 12 C(0)CH, wherein p is 1 to 5, nitro. 
cyano, -NR 12 R 1S . -C0 2 R 12 , -OR,,. -CO^NR.jR,,, -NR 12 C(NCN)S(C,-C, alkyl). 
-NR„C<NCN)NR 12 R 13 . -NR„C(0)NR 1J R 1J , -NR 12 C(0)C(0)NR 12 R„, -C(=NR„)NR 1I R 13 . 
-S(0) m CH, wherein m is 0 to 2. •C(»NR 1 JS(C 1 <-Q, alkyl). -NRuSOjfC.-C, alkyl), 
5 -OC(0)R„. -OC(0)NR 12 R 13 , -NR 12 S0 2 CF» -NR„C(0)C(0)OR„. -NR 12 C(0)R 12 . 
-NR 12 C(0)OR n2 , imidazolyl, thiazolyl. oxazolyl, pyrazolyl, triazoiyl. or tetrazolyl; 

Rj, is H. fluoro. cyano, or C,-C 2 alkyl, wherein said alkyl is optionally substituted 
by 1 to 3 substituents independently selected from halo, -C(0)NR l2 R,j, and -C(0)OR 12 ; 

Rj, is phenyl optionally substituted by 1 or 2 substituents independently selected 
10 from -NR 12 R,j, nitro. halo. -OR,,, -NHR,, -NR^R,,, and -CfOJOR,,; 

each Rao and R,, is independently C,-C, alkyl or C 2 -C, alkenyl; 

Rja is pyridin-4-yl optionally substituted by 1 or 2 substituents independently 
selected from halo and C,-C< alkyl; 

each A is independently C,-C e alkyl, pyridyl, morphofinyl. piperidinyl, imidazolyl, 
15 thienyl, pyrimidyl. thiazolyl, triazoiyl, quinoUnyl, phenyl, or naphthyl. wherein the 
foregoing A groups are optionally substituted with 1 to 3 Rg, substituents, or A is 
-<CH I ) q S(C,-C 4 alkyl) wherein q is 1 or 2; 

W is O, NOH, NNHj, NOC(0)CH„ or NNHC(O)0H^ 

Y, is O or S; 
20 Y 2 b O, NOH or H* 

Y, is a bond or -CH=CK-; 

Y 4 lsabond.O,S.or-NH-; 

Y, is O, NR,,, NOR,,, NCN, C(CN)* CR„NO„ CR^CCOJOR,,, CR,,C(0)NR 12 R„, 

C(CN)NO„ CfCNJCfOJOR,, or C(CN)C(0)NR 1 ,R 1 ,; and, 
25 Z, is -NR,,-, KCHJu- -CH,C{0)NH-, -NHCH,C(OK -CHjCf^JCH,-, -CH=CH-, 

-C-C-. -CH(Y,H)-. -C(Y,K -CH,C(Y,h -COr^H,-, -CO^Xtff,)-, -CHjNR^-, -CH,-Y,-. 

-0(Y 1 )NR,(CHR o ) u -, -NR,C(Y I )(CHRJ 11 -, -NHCH,-. -YfCH,-, -SOCH,-, -CH^O, 

-SOjCH,-, -CH^O,-. -OC(Y,)-, -N=N-, -NHSO,-, -SO,NH-. -CO^JCMNH-. -NHC(0)0-. 

-OC(0)NH- or -NHC(0)NH-, wherein in said Z, moieties n is 0 to 4 and m is 1 to 3. 
30 2. The compound of daim 1 wherein R, is -Z,-R 7 wherein 2, is -CO^NH-, 

-C(0)CH,-, -NHC0f>, -Yf-CH,-, -OC(0)-. -CH=CH-. or -C(Y,)C(Y,)-. and R 7 is an 

optionally substituted aryt or heteroaryl group selected from phenyl, pyridyl. pyrazinyl, 
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thienyl, pyrimidinyl, 2,4-dioxopyrimidin-5-yl. isoxa2olyl, isothiazolyl, pyridazinyl, and 
1,2,4-triazinyl. 

3. The compound of claim 2 wherein R r is substituted phenyl, 2,6-dihalo- 
substituted phenyl, or 3.5-dihalo-pyrid-4-yl. 
5 4. The compound of claim 1 wherein R, is -Zj-R 7 wherein 2, is 

-C(0)NH(CHj) fl - or -NHC(0)(CHj) n -, wherein n is 0 or 1, and R 7 is phenyl or pyridyl 
optionally substituted by 1 to 3 substituents independently selected from halo, nitro, 
trifluoromethyl, -CO,CH„ methyl, methoxy, and -C(0)NH,. 

5. The compound of daim 1 wherein R, is -Zj-R 7 wherein is -C(0)NH- 
10 and R 7 is phenyl or pyridyl optionally substituted by 1 to 3 substituents independently 

selected from halo, C,-C 4 alkyl, C,-C 4 alkoxy, cyano. carboxy and -OC(0)(C,-C 4 alkyl). 

6. The compound of daim 1 wherein wherein Rj is R„ wherein R„ is 
optionally substituted pyrimidinyl or optionally substituted pyridazinyl. 

7. The compound of claim 1 wherein R 2 is a substituent of formula (Ih) 
15 wherein R,, is -€(0)^. -0(0)0(0^, or 



20 



21 



A 



wherein R* is -OR,,, -NHRa, or -NHOH, and R* is H. 0,-C, alkyl, benzyl or 
pyridytmethyL 

8. The compound of daim 1 wherein R, is phenyl substituted by R, 4 
25 wherein said R* is oxadiazolyl, thiadiazolyl or tetrazolyl wherein said R* groups are 

optionally substituted by C t -C, alkyl, or wherein R, is phenyl substituted by 
cyanomethyt, hydroxy or fonnyt. 

9. The compound of daim 1 wherein R, is -2,-R 7 wherein Z, is -C(Y,)NH-, 
and Rj is phenyl, pyraztnyl, pyrimidinyl. isoxazolyl, or pyridyl, wherein each of said R 7 

30 groups is optionally substituted by 1 to 3 substituents Independently selected from halo, 
methoxycarbonyl, trifluoromethyl. benzoyl, acetyl, dimethyiamino, hydroxy, nitro, methyl, 
cyano, methylsulphonyi, and methytthio. 
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1 0. The compound of cfaim 1 wherein R 2 is -C(=NCXi(0)R 25 )R 2d wherein R 25 
is amino and R M is H ( atkyl or -(CHJJphenyl) wherein m is 1 to 4 and said 
phenyl moiety is optionally substituted by halo, hydroxy, acetoxy, amino or acetamido. 

11. The compound of claim 1 wherein R 2 is -{CR 17 R ia ) m NR 9 (C(O)) q R 10 
5 wherein m is 2, q is 2, each R 17 is independently H, cyano or methyl, each R 1S is 

independently H or methyl, R« is H or methyl, and R 10 is amino, hydroxy, methoxy or 
hydroxyamino. 

12. The compound of daim 1 wherein Rj is •(CR 17 R 19 } m NR 9 (C(O)) < ,R 10 
wherein m is 2, q is 1, each R 17 is independently H, -C(0)NH 2 , -C«CH, cyano, formyl, 

1 0 hydroxymethyi, or trifluoromethy l ( each R 19 is independently H or cyano, and R 10 is C r 
C 4 alkyl. 

13. The compound of claim 1 wherein Rj rs a substituent of formula (Ic), (Id) 
or (!e), wherein, in formulas (Ic) and (Id). R* is H, hydroxy, C^-C 4 alkyl or C t -C 4 alkoxy. 

14. The compound of claim 1 wherein R 2 is 
15 -C(O)NR t (CHR 12 ) m C(0)NR 12 (CH 2 ) p OR ia or ^(OJNR^CHRJ^C,-^ alkyl), wherein 

Rt, R 12 , m and p are as defined in claim 1. 

15. The compound of daim 1 selected from the group consisting of 

1 -Cydopentyl-3-ethyH H-indazole-6-cartooxyfic acid (3,5^ichloro-pyridirv4-yI)-amide; 
1 -Cydopentyl-3-ethyM H-indazoJe-6-carboxylic acid (2,6-dichloro-phenyf>-amide; 
20 1 -Cydobutyt-3-ethyM H-indazote-6-carboxyfic acid (3,5Klichk>ro^yrklirv4-yl)-amide; 
3-EthyH -isopropyM H-mdazote-6-carboxyfic add (3,5^ichloro^yTkiin-4-yl)^mide; 
1 -Cydopropytmethyi-3-ethyU H-iixiazole-6-carboxylic add (3,5-dichloro-pyrid!n^4-yl>- 
amide; 

1 -Cydohexyl-3-ethyM H-indazole-6<art>oxylic add (3,5-dichloro-pyTidin-4-yl>- 
25 amide; 

3- Ethy H -(4-fluoro-phenyt)-1 H-indazole-6-carboxyfic acid (3,54ichloro-pyridin- 

4- yl)-amide; 

1 -Cydopentyf-3-ethyM H-indazole-6-carboxyfic add hydroxycarbamoytmethyl-amide; 
1 -Cydopentyt-3-ethyt-1 H-indazoie-6-carboxyllc add (2-methylsuffanyt-ethyl>-amide; 
30 1-Cyciopentyl-3-ethyM H4ndazote-6-carboxylic acid hydnoxycarbamoytmethyl-methyl 
amide; 

5- 1-Cydopentyt-3-ethyM H-indazoie-6-carboxytic acid (1-benzyk>xycarbamoyt-ethyf>- 
amide; 
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R-1 -Cyclopentyl-3-ethyl-1 H-indazole-6-carboxylic add (1 -hydroxycarbamoyl-ethyl)- 
amide; 1 -Cydopentyl-3-eftyl-6-thiophen-2-yM H-indazole; 1 -Cyclopentyl-3-ethyl-6- 
phenyMH-indazole; and the pharmaceutically acceptable salts of the foregoing 
compounds. 
5 16. A compound of the formula 



10 




or a pharmaceutically acceptable salt thereof, wherein: 
R is H, C,-C, alkyl, -{CHJJS to 10 membered heterocyclyl) wherein m is 0 to 
15 2. (C,-C, alkoxy)C,-C, alkyl, C,-C, atkenyl, or -(2^(2^(0,-0,0 aryl) wherein b and c 
are independently 0 or 1 , Z, is C,-C, alkytene or C,-C, alkenyiene, and Z, is O, S. SO a , 
or NRu, and wherein said R groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of halo, hydroxy, C,-C 5 alkyl, C 2 -C s 
alkenyl, C,-C # alkoxy, trifluoromethyl, nitro, -COjR,,, -C(0)NR,jR tt , -NR u R tt and 
20 -SOjNR^Ro: 

R, is H, C,-C, alkyl, Cj-C, alkenyl, or phenyl, wherein said alkyl, alkenyl and 
phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl, trifluoromethyl, and halo; 

each R,, and R M is independently H or C,-C 4 alkyl; and, 
25 Xis-C(0)Cl 

17. A pharmaceutical composition for the inhibition of phosphodiesterase 
(PDE) type IV or the production of tumor necrosis factor (TNF) in a mammal comprising 
a the rape utically-effective amount of the compound of daim 1 and a pharmaceutically 
acceptable carrier. 

30 18. A method for the inhibition of phosphodiesterase (PDE) type IV or the 

production of tumor necrosis factor (TNF) in a mammal which comprises administering 
to said mammal a therapeuticalry-effective amount of the compound of daim 1. 
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19. A pharmaceutical composition for the prevention or treatment of asthma, 
joint inflammation, rheumatoid arthritis, gouty arthritis, rheumatoid spondylitis, 
osteoarthritis, and other arthritic conditions; sepsis, septic shock, endotoxic shock, gram 
negative sepsis, toxic shock syndrome, acute respiratory distress syndrome, cerebat 

5 malaria, chronic pulmonary inflammatory disease, silicosis, pulmonary sarcoidosis, bone 
resorption diseases, reperfusion injury, graft versus host reaction, allograft rejections, 
fever and myalgias due to infection, cachexia secondary to infection or malignancy, 
cachexia secondary to human acquired immune deficiency syndrome (AIDS), AIDS, 
HIV, ARC (AIDS related complex), keloid formation, scar tissue formation, Crohn's 

10 disease, ulcerative colitis, pyresis, multiple sclerosis, type 1 diabetes mellrtus, 
autoimmune diabetes, diabetes insipidus, systemic lupus erythematous, bronchitis, 
chronic obstructive airway disease, psoriasis, Bechefs disease, anaphylactoid purpura 
nephritis, chronic glomerulonephritis, inflammatory bowel disease, leukemia, allergic 
rhinitis, depression, muKHnfarct dementia or dermatitis, in a mammal, comprising a 

15 therapeutically-effective amount of the compound of daim 1 and a pharmaceutical^ 
acceptable carrier. 

20. A method for treating asthma, joint inflammation, rheumatoid arthritis, 
gouty arthritis, rheumatoid spondylitis, osteoarthritis, and other arthritic conditions; 
sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, 

20 acute respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory 
disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion injury, 
graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as 
influenza, cachexia secondary to infection or malignancy, cachexia secondary to human 
acquired immune deficiency syndrome (AIDS), AIDS, HIV, ARC (AIDS related complex), 

25 keloid formation, scar tissue formation, Crohn's disease, ulcerative cofttis, pyresis, 
multiple sclerosis, type 1 diabetes melGtus, diabetes insipidus, autoimmune diabetes, 
systemic lupus erythematosus, bronchitis, chronic obstructive airway disease, psoriasis, 
Bechefs disease, anaphylactoid purpura nephritis, chronic glomerulonephritis, 
inflammatory bowel disease, leukemia, allergic rhinitis, depression, muKi-infarct 

30 dementia or dermatitis in a mammal which comprises administering to said mammal 
a therapeutically-effective amount of the compound of daim 1. 
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